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SUBSCRIBERS, ATTENTION! 

Those intending to renew their subscriptions to the 
Scientific American, the Scientific American 
Supplement, or the Architects and Builders 
Edition, will greatly oblige the publishers by sending 
in their names as early as possible before the expira- 
tion of their present subscription. This will facilitate 
the re-entering of names, and save subscribers the 
delay or loss of any numbers. 

» » » » ♦ 

NEW PATENT SELLING TRICE. 

The latest trick of pretending patent sellers is to 
write to the patentee that it will be necessary to send 
them 180 copies of the new patent in order to effect a 
sale. If the patentee does not happen to have the 180 
copies on hand, they (the sellers) will obligingly obtain 
them. If not convenient to send the full amount then, 
the patentee should remit say $9 in part payment for 
the copies, on receipt of which amount the sellers pre- 
tend they will go ahead and sell the patent. Many 
patentees are thus duped. They send the money, the 
sellers put it in their pockets, and that is what they 
live upon. 



TUNNEL RAILWAYS IN NEW YORE. 

The franchise for the construction of what is known 
as the East River tunnel was granted to the New 
York and Long Island Railroad Company by the New 
York City authorities on December 10. The general 
features of the proposed work have been already de- 
scribed in our Supplement, No. 755. It is to cross the 
East River on the line of 42d Street in this city. The 
starting point on the Long Island side will be a little 
over a mile from the shore. It will descend at a uni- 
form grade of 66 ft. per mile until it reaches a point 
near the middle of the river. There a level sec- 
tion a little over 1,000 ft. in length begins, which will 
carry it to the New York City shoreline. Thence by a 
grade of 63 - 35 ft. to the mile it will approach the sur- 
face, reaching the ground level at 11th Avenue on the 
Hudson River. This will give a total length of about 
20,500 ft. from approach to approach. Most of the ex- 
cavation will be in gneiss rock. The tunnel is to be 26 
ft. wide and 22 ft. 6 in. high, a size which will beample 
for two tracks and for the largest cars. There will be 
several intermediate stations with passenger elevators 
to the street surface. One station is to be at the Grand 
Central depot, and the others may be arranged to con- 
nect with one or more of the elevated railroads. 

The most impressive feature about the tunnel is its 
great depth and the crossing underground of the en- 
tire city. 

The tunnel will give direct railroad communication 
between Brooklyn and the North, South, East, and 
West. It will bring the seashore of Long Island in di- 
rect communication with the interior of the State of 
New York, so that excursion trains can carry their 
passengers directly to the Rockaway or Coney Island 
sea beaches. 

The estimated cost of the tunnel is $1,000,000 per 
mile. Its deepest point within the city will be at 2d 
Avenue, were there will be 118 feet, principally of rock, 
between it and the surface. 

This scheme is in accord with the movement of the 
day in the direction of giving additional facilities for 
crossing the Hudson and East Rivers. 

The problem of ventilation has been disposed of by 
the introduction of electric motors and of the electric 
light. A tunnel to-day may be lighted from end to 
end, and may have an atmosphere uncontaminated by 
smoke and gas from engines. 

The problem of intercommunication between the 
opposite sides of the Hudson and East Rivers at New 
York should be attacked from the standpoint of rapid 
transit. A number of tunnels should be built, corre- 
sponding with the principal cross streets of New York. 
They could be of smaller size than the present North 
River tunnel, or this projected East River tunnel, as 
they would be built to accommodate smaller cars and 
motors. Each tunnel might cross both rivers and the 
city, with a number of intermediate stations, corre- 
sponding to the different thoroughfares running longi- 
tudinally. What the city really needs is rapid transit 
at a number of points between Brooklyn, New York, 
and the New Jersey shore. Small tunnels of 10 or 11 
feet diameter, like the electric underground railway in 
London, could be cheaply and rapidly constructed. In 
London, by working on an average on six faces, as 
much as two miles of tunnel were driven in one year. 
It was demonstrated in London, as it was in this city 
twenty years ago, that such work can be prosecuted in 
the heart of the city without opening or disturbing the 
surface of the streets. 

If new railroads are to be brought into New York by 
bridges or tunnels, the establishment of track yards 
becomes necessary. For these there is no room on the 
island. This is another indication that the rivers should 
be crossed by rapid transit lines only. It would be far 
better to let the railroads, as far as possible, adhere to 
their present terminal stations, on the shoressurround- 
ing New York. 



In accord with the ideas of intercommunication be- 
tween the present city and the adjacent shores is the 
proposed consolidation of New York and its environs. 
A board of commissioners is now in existence for in- 
vestigating this plan, and already a report has been 
received from the president of the commission, Mr. 
Andrew H. Green. It is proposed to include New 
York, Brooklyn, and Staten Island and much adjoin- 
ing territory in the new municipality. Whether the 
neighboring cities of the State of New Jersey can be 
absorbed or not remains to be seen, but the plan which 
would exclude the 200,000 inhabitants of the adjacent 
parts of the next State would seem incomplete. Mr. 
Green, in his report, advocated including Jersey City, 
which might eventually mean much more than its pre- 
sent municipal district. 



OPENING OF THE NEW PULITZER BUILDING. 

The Pulitzer building, erected as the publishing 
headquarters of the New York World, was formally 
opened on the evening of December 10. Numerous in- 
vitations had been issued to leading representatives of 
the press and government and others, and several 
thousand guests assembled to inspect the building 
and take part in the ceremonies. The latter included 
music, supper, and speeches, and the occasion was one 
of much enjoyment for all. Seldom has there been so 
large an assemblage of distinguished people from all 
parts of the country gathered under one roof. Many 
governors of States were there, senators, congressmen, 
judges, lawyers, authors, editors, merchants, and pro- 
minent persons in every walk of life. 

The building, which stands upon the corner of 
Frankfort Street and Park Row, in this city, is re- 
markable for its great height. It is the highest office 
building in the world, and is the highest structure of 
any kind in the city. The top of Trinity Church stee- 
ple is barely on a level with the floor of the lantern on 
the dome. In the main structure there are 14 full 
stories above the sidewalk level, and in the dome there 
are six full stories. Underground there is one full story 
devoted to the press room. Besides these there are 
four mezzanine stories. The total number of floors is 
26. From sidewalk to the top of the dome or lantern 
floor is 309 feet, nearly a hundred feet more than the 
height of the Bunker Hill monument. It contains 2 
miles of wrought iron columns, 16 miles of steel beams, 
and about 5,000,000 pounds of iron and steel, enough 
metal to lay 29 miles of railway. There are 142,864 
square feet, about 3J£ acres, of floor space. There is 
brick enough in the building for 250 ordinary houses. 
The composing room is on the twelfth floor. There 
the type is set and the matrices made for stereotyping. 
The latter work is executed in the basement, so that 
the type never leaves the composing room floor. 

The editorial offices are elegantly furnished, and the 
building contains every modern appliance for the ten- 
ants as well as for the publishers. It contains 79 rooms 
devoted to the publishing of the paper and 149 rooms 
for general office purposes. The success of the World 
is one of the marvels of the day, and is the result of 
the extraordinary abilities of its enterprising proprie- 
tor, Mr. Joseph Pulitzer, who is justly styled the 
Napoleon of journalism. The World has by far the 
largest circulation of any daily newspaper on the 
globe, namely, 300,000 copies, while financially it is 
most profitable. 

The new building, contents, and land represent a 
cost of about two millions of dollars, and according to 
the official certificates published in the World there is 
no mortgage or indebtedness upon the property. 



THE ARTIFICIAL PRODUCTION OF RAIN. 

The question as to whether rain can be produced by 
artificial means is to be tested by the United States 
government. On motion of Senator C. B. Farwell, of 
Illinois, a clause was added to the Appropriation bill 
which provides that, under direction of the Forestry 
division of the Department of Agriculture, $2,000 shall 
be expended in experiments having for their object 
the artificial production of rainfall by the explosion of 
dynamite. 

In a communication from Senator Farwell the fol- 
lowing theories are advanced : " My theory in regard 
to producing rain by explosives is based partly upon 
the fact that after all the great battles fought during 
the century heavy rainfalls have occurred. This is 
historical and undisputed. Senator Stanford, one of 
the builders of the Central Pacific Railway, informed 
me lately that he was compelled to do a great deal of 
blasting through a part of the country where rain had 
never been known to fall in any useful quantities and 
where it has never rained since, and that during the 
period of the blasting, which was nearly a year, it 
rained every day. I feel almost convinced that rain 
can be produced in this way. The dvnamite could 
be exploded on the ground or up in the air, and I 
think I would prefer the latter. The experiment 
should be made in eastern Iowa, Colorado, or in west- 
ern Kansas, somewhere along the railway, and my own 
idea would be to commence early in the morning and 
explode continuously for seven or eight hours." 

The subject of rain production by means of concussioD 
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has been frequently discussed during the last twenty- 
five years. A great number of instances were stated by 
Francis Powers, C.E., in a volume entitled "War and 
the Weather, or the Artificial Production of Rain," 
1871. Many cases are cited in which great battles have 
been followed by speedy rain. Six occurred during 
our war with Mexico in 1846 and 1847 ; nine cases of bat- 
tles or skirmishes are given which occurred in 1861 in 
the war of the rebellion, and which were followed by 
rain at no great interval ; forty cases are cited in 1862 ; 
thirty for 1863 ; twenty-eight for 1864, and six for 1865. 
Eighteen similar cases are also cited from among the 
great battles which have occurred in Europe during 
the past century, making a total of 137 eases. In a 
criticism of Mr. Powers' theory, Silliman's Journal 
said : " To this argument it may be replied that 
throughout the region from which his examples are 
mainly drawn, rain falls upon an average once in three 
days, and probably a little more frequently ; so that 
from the conclusion of one rain to the commencement 
of another, the interval is on an average but little over 
two days. Now, battles are not usually commenced 
during a period of rain; generally not till some hours 
after the conclusion of a rain. Rain, therefore, ought 
to be expected in about one day after the conclusion 
of a battle. Now, theargumentof Mr. Powers is lame 
in this point. He takes no precise account of the 
length of the interval between the conclusion of a bat- 
tle and the commencement of rain ; nor does he show 
that the interval is less than it should be if the battle 
had no influence in the production of the rain ; and in 
particular he takes no account of the cases unfavora- 
ble to his theory, in which rain follows a battle only 
after a very long interval." 

Some of the cases, however, which may be cited 
where the fall of rain seems to have been caused by 
the discharge of cannon are very striking. During the 
siege of Valenciennes by the allied armies in June, 1793, 
the weather, which had been remarkably hot and dry, 
became violently rainy after the cannonading com- 
menced. Two hundred pieces of heavy artillery were 
employed in the attack and one hundred in the 
defense of the city, the whole of which were frequently 
in action at the same time. 

At the battle of Dresden, August 27, 1813, the wea- 
ther, which for some days had been serene and intensely 
hot, during the progress of the battle suddenly changed. 
Vast clouds filled the skies, and soon the surcharged 
moisture poured itself in a torrent of rain. At Waterloo, 
according to Siborne, the weather during the morning 
of June 17, 1815, had been oppressively hot. It was now 
a dead calm ; not a leaf was stirring, and the atmo- 
sphere was close to an intolerable degree, while a dark, 
heavy, dense cloud impended over the combatants. 
The 18th H ussars were fully prepared and awaited the 
command to charge, when brigade guns on the right 
commenced firing for the purpose of breaking the 
order of the enemy's advance. The concussion seemed 
instantly to rebound through the still atmosphere and 
communicate like an electric spark with the heavily 
charged mass above. A violent thunder clap burst 
forth, which was immediately followed by a rain which 
has never probably been exceeded even in the tropics. 
In a few moments the ground became perfectly satu- 
rated. 

Humboldt says that when a volcano bursts out in 
South America during a dry season it sometimes changes 
it into a rainy one. It is well known that in very hot 
calm weather the burning of woods, long grass, and 
other combustible materials produces rain. Very ex- 
tensive fires in Nova Scotia are so generally followed 
by heavy floods of rain that there ia ground for be- 
lieving that the enormous pillars of smoke have some 
share in producing them. 

Captain James Allen, acting signal officer of the 
War Department, in reply to interrogatories recently 
addressed to him regarding the probability of produc- 
ing rain by artificial means, said: "One fact would 
seem to be easily admitted, that an attempt to explode 
gunpowder in order to practically demonstrate the ad- 
visability of attempts in rain production should at 
first be made after most careful consideration of the 
atmospheric conditions. For example, if these explo- 
sions should be made in the center of a high area, as 
shown by our weather maps, or even after a low area 
has passed any point, we may be absolutely certain no 
rain will follow. The first experiments should be 
undertaken to the southeast or east of a low area, and 
300 to 600 miles from the center. 

"Observing stations should be established every 5 or 
10 miles for200miles to the eastward of the point of ex- 
plosion. If the explosions are made in a comparatively 
clear sky, and after that unmistakable clouds are ob- 
served to the eastward and not to the westward, some 
connection may be surmised. It must be said, how- 
ever, that even if the production of rain be practicable, 
it can only be for a very limited area, and it is believed 
that any benefit which can possibly arise from such rain 
can never amount to the expense of the enterprise." 

The opinion of Captain Allen is similar to that of 
President H. C. Russell, of the Royal Society of New 
South Wales, contained in an anniversary address de- 
livered in 1884. He says : " It would seem unreasonable 



to look for the economical production of rain under 
ordinary circumstances, and our only chance would be 
to take advantage of a time when the atmosphere is 
in the condition called unstable equilibrium, or when a 
cold current overlies a warm one. If under these con- 
ditions we could set the warm current moving upward, 
and once flowing into the cold one, a considerable 
quantity of rain might fall, but this favorable condi- 
tion seldom exists in nature." 

The experiment of producing rain by exploding dy- 
namite is about to be tried, and the result will be 
awaited with much interest. 



Daniel It. Fayerweather. 

The bequest of $2,100,000 to twenty different colleges, 
and $95,000 to five hospitals, brings the name of Mr. 
Fayerweather, a New York leather merchant recently 
deceased, prominently before a public to which he was, 
while living, comparatively unknown. The largest 
beneficiary is Yale College, with $300,000, of which the 
Sheffield Scientific School receives $100,000, while Cor- 
nell and Columbia each receive $200,000. All the be- 
quests, large as is their total, have been made with a 
wise discrimination, for the purpose of widening the 
scope and strengthening the forces of established in- 
stitutions which aim to afford facilities for a liberal 
education to the largest possible number of those who 
will grasp it. 

Mr. Fayerweather, without the advantage of much 
schooling when young, and with an environment 
which made it necessary for him from his earliest days 
to earn his own way in the world, was himself an ex- 
ample of one of the best educated of men, in the best 
sense of the term. His associates in the leather busi- 
ness described him in several speeches made at a meet- 
ing held at the time of his decease as being, above all 
things else, a model business man — thoroughly conver- 
sant with every detail, with an energy equaled by few, 
an uprightness and purity of personal character which 
no shadow could touch, and with a most winning pres- 
ence. But there was this further about him — there 
was no useless lumber in his brain, no idle or purpose- 
less efforts found occupation for his hands ; and for an 
individual to attain a self-mastery which renders such 
description a truthful one is but to reach the end to 
which all thorough education is directed. He did not 
derive thoroughness of reasoning and close analysis 
from diligent study of the higher mathematics, nor 
were his powers of application strengthened and his 
mental forces trained by the discipline of the classics, 
but, with the broad intelligence which is almost a 
birthright of every American citizen, he united a mental 
equilibrium and integrity of purpose which, supported 
by tireless application, seemed to remove without 
effort every obstacle in the way of his success. He was 
always simple, direct, practical, and conscious of his 
own limitations; but, although he was extremely mod- 
est and diffident in manner, his view embraced a wider 
field than most of those who knew him were aware of. 
He was harnessed to hard work all his life, and, dying 
at the age of sixty-nine years, leaves the greater part 
of his accumulations to promote the cause of higher 
education in the world. It has been said that to know 
Shakespeare was a liberal education in itself. To know 
personally Daniel B. Fayerweather, as he was in busi- 
ness and in private life, was to be familiar with traits 
of character certain to insure success in any calling, 
without the help of fortuitous circumstances, and with 
a disposition ever open to opportunities to exercise a 
wise generosity. He was a high exemplar of Ameri- 
can business men of the very best class. 



principal hatchways are protected by 5 in. armor 
glacis plates and cofferdams. Immediately above the 
armor deck, also extending the whole length of the 
ship, is a raft body 3 ft. deep along the midship por- 
tion, and of greater depth toward the extremities 
where the armor deck inclines downward. Coal 
bunkers are constructed along the sides of the vessel 
above the armor deck, so as to form part of the raft 
body, and these and all the raft body spaces are very 
minutely subdivided by water-tight bulkheads. The 
normal supply of coal is 300 tons, but bunker capacity 
for 600 tons is provided. 

At the recent steam trials, runs with and against the 
tide were made at various speeds on the Admiralty 
measured mile at the mouth of the Tyne, and a curve 
of performance in terms of revolutions of screws con- 
structed. The official trials included a run of six 
hours' duration with natural draught/and the mean 
speed was determined by taking the total number of 
revolutions of the screws, obtaining therefrom the 
mean number of revolutions per minute, and applying 
these to the curve of performance previously obtained; 
the actual performance was 21 "237 knots pel hour. 
The mean power developed over the six hours was 
8,700 indicated horses, and the mean number of revo- 
lutions 144 '9 per minute. 

We understand that the commission attached so 
very little importance to the forced draught per- 
formance of the ship that they would have accepted 
her without any official forced draught trial at all; 
but at the close of a long day's steaming, runs over the 
measured mile with and against the tide were made, 
and the mean speed obtained was 22 - 43 knots per hour 
with 160 revolutions, and a mean indicated horse power 
of 13,800. There can be no doubt that, if it had been 
desired to do so, with fresh stokers and clean fires, a 
much better performance with forced draught might 
have been obtained. 

The general features of the design of the 25 de Mayo 
are similar to those of the Piemonte, completed by the 
same firnv'about eighteen months ago for the Italian 
government, but the former vessel is about 700 tons 
heavier than the latter. — Engineering. 

♦ < » > ♦ 

Washing Out the Stomach, 

During the past year several physicians in New York 
have tried, with a gratifying success, a novel treat- 
ment for dyspepsia and cancer of the stomach by wash- 
ing out that organ. The process is very simple and 
not dangerous. A long flexible pipe is passed down 
the throat until one end is in the stomach, The upper 
end has a funnel attached, into which hot water is 
poured until the stomach is filled. The weight of the 
water in the pipe and funnel gives a hydraulic pressure 
sufficient to distend the stomach. The pipe has an 
aperture big enough to hold a lead pencil. After the 
stomach has been filled, the funnel end of the pipe is 
turned down until it is lower than the bottom of the 
stomach, and the stomach is emptied as a barrel of any 
fluid is emptied through a siphon. The process may 
be repeated several times. The result is that the undi 
gested food and mucus are washed out, and the hot 
water closes the blood vessels and reduces inflammation. 
The relief is immediate. The dyspeptic may have his 
stomach washed out before a meal, so that he can take 
a fresh start. After the lapse of a sufficient time for 
ordinary digestion, the stomach may be washed out 
again. This process has been in use at the New York 
Hospital, we are informed, for some time. 



The Argentine Cruiser 25 de Mayo. 

The ship was built by Sir W. Gr. Armstrong, Mitchell 
& Co., and was designed by Mr. Philip Watts. She is 
325 ft. long between the perpendiculars, 43 ft. broad, 
16 ft. mean draught, and her load displacement is 
3,200 tons. Her contract powers with natural and 
forced draught were 8,500 and 13,500 indicated horses 
respectively ; and the contract speeds with natural and 
forced draught were 20% and 22 knots respectively. 
Her armament consists of : 

Two 21 centimeter breechloading guns. 

Eight 12 centimeter quick-firing guns. 

Twelve 3 pounder quick-firing guns. 

Twelve 1 pounder quick-firing guns. 

Three 18 in. torpedo guns. 

Her machinery, which lies wholly below the water 
line, and is further protected by a strong steel armor 
deck, has been constructed by Messrs. Humphrys, 
Tennant & Co. It consists of two sets of triple expan- 
sion four cylinder engines, working separate screws 
and supplied with steam from four double-ended 
boilers. In each set of engines there are two low pres- 
sure cylinders, each 66 in. in diameter, one intermediate 
pressure 60 in. in diameter, and one high pressure 38 
in. in diameter; and the length of stroke is in each 
case 30 in. The armor deck extends the whole length 
of the vessel and is provided with sloping sides, 
as is usual in this class of vessel. Over these slopes the 
plating is 3% in. and 4J£ in. thick and the horizontal 
plates of the deck are \% in. thick. The armor deck is 
1 ft. above the water line along its middle, and the 



New Arms Wanted by the Government. 

In his recent annual report to the Secretary of War, 
Gen. Benet, Chief of the Bureau of Ordnance, says : 
" The improvements in magazine mechanism have 
been rapid, and it seems peculiarly necessary, now 
that a change in caliber is contemplated, that our 
present Springfield single-loading system should be 
replaced, if it is possible, by an equally efficient 
magazine system. Accordingly, this office will recom- 
mend that a board be convened to select a suitable 
magazine mechanism, after a full and free competition 
among the best existing systems, as soon as the neces- 
sary preparations can be made. We have lost nothing 
by waiting until the present time. Several European 
nations during the past few years have made prema- 
ture changes of caliber or have adopted crude repeat- 
ing systems that have had to be abandoned for newer 
and better ones, often before the armies were fully 
armed with them." 

Here is a fine field for the exercise of inventive genius. 
♦ i n ♦ 
Another Successful Inventor Gone. 

The Rev. Robert Dick, the well known inventor of 
the newspaper mailing machine which is in use in most 
newspaper offices, died at the age of 74 in Buffalo, 
N. Y., on December 10. Mr. Dick made his first mail- 
ing machine in 1856, and he added improvement 
after improvement till the capacity of one of his 
machines will run up to 15,000 or 20,000 per day of 
labels like the subscriber's name on the wrappers of all 
the Scientific American publications sent through 
the mail. 



© 1890 SCIENTIFIC AMERICAN, INC. 



3 86 



gthutifxc j|mmcatu 



[December 20, 1890. 



AN IMPROVED NUT LOCK. 
The device herewith illustrated, which has been pa- 
tented by Mr. James M. Telfer, Minerva, Ohio, is 
designed to hold one or a series of nuts in place, and is 
adapted for use on all kinds of machinery, as well as 




TELFER'S NUT LOCK. 

for railway rail joints. Integral with a base bar on 
the upper surface of which is a longitudinal ridge are 
posts, each having on its upper end a slightly reduced 
eye, over which is passed a top bar resting on the top 
of the posts. Through the several eyes of the posts on 
the top of the top bar is passed a key having a head on 
one end, and provided at its other end with a ring, 
cross pin, or other device, to hold the key in place. 
On the under side of the top bar is a longitudinal 
ridge, and the ridges of the top bar and base are 
adapted to engage correspondingly shaped grooves on 
the sides off the nuts to be locked, the latter being first 
turned so thattheir bot- 
tom and top sides will 
be in line with one an- 
other. In the applica- 
tion of the device to the 
nut of a single bolt, a 
dummy bolt and nut 
may be employed. 




A COMPACT HYDRAULIC 
PRESS. 



presses are manufactured under about forty patents 
owned or controlled by the firm, and covering nearly 
every detail of construction. Special tools have also 
been designed to insure uniformity of product. 



BOOMER & BOSCHERT'S 
PRESSES. 
The illustration repre- 
sents a simple and com- 
pact yet extremely pow- 
erful hydraulic press, 
suitable for baling 
cloths, finishing ging- 
hams, note and letter 
papers, and other uses. 
It is one of many kinds 
of presses made by the 
Boomer & Boschert 
Press Company, of Syra- 
cuse, N. Y., a firm which 
makes a wide variety of 
presses, both hand and 
power, for almost every 
use, including presses 
for wine and cider, lard, 
tallow and oil, vulcanized rubber and leather belting, 
etc. The knuckle joint press made by this firm has been 
in use over twenty years, and has attained a popularity 
that is unsurpassed, while their power screw press, 
more recently introduced, is almost as widely known. 
In their hydraulic presses they use a large sized ram in 
proportion to the amount of power to be obtained, and 
hence employ a much lower water pressure than usual, 
with a corresponding freedom from leakage and loss of 
time in stopping for repairs. They make hydraulic 
presses with from one to eight ormore rains, according 
to the uses to which the presses are to be put. These 




AN AUTOMATIC ELECTRICAL DAMPER REGULATOR. 

The illustration represents an apparatus, patented 
by Mr. John M. Snyder, of Hollidaysburg, Pa., for 
controlling dampers which regulate the draught of 
furnaces, the picture showing the application of the 
improvement for operating the cheek damper in the 
smoke pipe and regulating the air draught at the base 
of the furnace. On one end of a shaft journaled in a 
suitable frame is a ratchet wheel, and a scape wheel 
with two teeth, carrying a spring-pressed pawl to en- 
gage the ratchet wheel. On one end of the drum is 
wound a cord supporting a weight at its outer end, 
while on the other end of the drum a cord is wound in 
the opposite direction supporting at its free end a 
smaller weight, the unwinding of one cord winding the 
other cord. An electro-magnet is attached to the 
frame, and on a projecting arm is pivoted an armature- 
carrying lever, the lower end of which is adapted to en- 
gage the teeth of the scape wheel. A stop prevents 
the lever from touching the scape wheel itself, while a 
spiral spring holds it normally in position to engage 
one of the two teeth of the wheel. To one end of the 
shaft is attached a slotted crank, carrying an adjust- 
able pin, a cord from which is extended to connect 
with the pipe damper and also with the draught open- 
ing of the furnace, both of which are operated simul- 
taneously. Where the temperature is to be automati- 
cally regulated a thermostat is used, the compound 
bar of which extends between two electric contact 
screws, and upon the end of the shaft opposite that 
carrying the slotted crank is a grooved disk, two con- 
tact springs attached to the frame extending into the 
groove of the disk. On the disk, at a point ninety 
degrees from one of the teeth of the scape wheel, is a 
pin, and the contact springs are each connected with a 
different contact screw of the thermostat. One pole of 
the battery is connected with the fixed end of the ther- 
mostatic bar and the other pole with one terminal of 
the electro-magnet, the remaining terminal of the lat- 
ter having a flexible connection with the pin in the 
grooved disk. When the thermostatic bar is expand- 
ed by heat to make contact with one of the contact 
screws, the circuit through the battery is closed upon 
the electro-magnet, thus operating the armature-carry- 
ing lever, so that the heavier weight revolves the 
drum, carrying around the scape wheel and crank, and 
operating the cord connected with the dampers, to 
close one and open the other. While this half revolu- 
tion of the drum shaft is taking place, the circuit is 
broken between the contact spring and the pin in the 
disk, and the armature is released, so that the lever 
engages the next tooth of the scape wheel. A reduc- 
tion of the temperature makes the circuit through an- 
other contact screw of the thermostat and the other 
contact spring extending into the grooved disk, when 
the armature lever is again drawn forward, allowing 
the other tooth on the scape wheel to pass, and the 
half revolution thus made again operates the dampers. 



side its double outer easing, to the distributing warm 
air pipes at the top, whence it passes, as shown by the 
arrows, to the registers in the principal apartments 
nearest to the heater. 

This heater has the advantage of a thoroughly test- 




SNYDER'S ELECTRICAL DAMPER REGULATOR. 



A HOT WATER VENTILATING HEATER. 

The heater shown in the accompanying illustration 
is arranged to operate as a warm air furnace, supply- 
ing properly heated and moistened air to registers in 
the principal lower apartments of a house, as well as 
affording a continuous circulation of water for heating 
by direct hot water radiation in all the rooms. This 
combination insures a circulation of fresh warm air 
throughout a building, and, when proper air exits are 
provided, is designed to afford a perfect system of ven- 
tilation, by which the atmospheric condition of a house 
will be much superior to that of a building heated only 
by direct radiation. 

The hot water chambers, C, C, are flat and round, 
made of heavy cast iron, and connected together by 
upright connections, D, D, screwed into shoulders on 
the chambers with lock nuts, over asbestos and lead- 
filled cup joints. These chambers are suspended in- 
side the combustion chamber in such manner as not to 
impair the draught, while they are designed to suffi- 
ciently retard the exit of the products of combustion 
to extract practically all the heat therefrom. Each al- 
ternate section extends from side to side of the com- 
bustion chamber, and the products of combustion are 
forced to traverse over the entire top and bottom sur- 
face of each section until they pass into the exit 
flue, A. 

The return pipe of the circulatory system enters the 
lower chamber on any side of the heater which may be 
most convenient, when the water circulation is neces- 
sarily positive and continuous, the water circulating 
upward as indicated by the arrows, through every 
portion of the interior of each chamber, before reach- 
ing the distributing feed pipe, and passing as many 
times over the fire as there are sections used. The 
warm air supply is produced by taking the air from 
the outside through the cold air duct, Y, at the bot- 
tom, whence it passes upward around the furnace, in- 



THE PEASE HOT WATER VENTILATING HEATER. 

ed construction, being in its main elements of the 
same make as a heater manufactured by the same firm 
which has been in successful use for many years past, 
but which is here adapted to the combination system 
of direct and indirect heating. 

It is manufactured by the J. F. Pease Furnace 
Compan} 7 , of Syracuse, N. Y., who will, on applica- 
tion, furnish descriptive pamphlets and prices to all 
interested. 

♦ < • > ♦ 

AN ADJUSTABLE STUFFING BOX. 
The construction shown in the illustration, styled by 
the inventor the engineer's stuffing box, is designed to 
reduce to a minimum the labor and attendance 
ordinarily required to insure perfect and constant 
lubrication, while decreasing or removing the liability 
to hot piston rods, etc. The centralpartof the stuffing 
box has conical cavities in its opposite ends, beyond 
which cavities extend cylindrical collars fitting glands 
having cavities on their inner faces, thus forming two 
inner spaces, one for fibrous and the other for metallic 
packing. The glands are convex on their outer side 
and fitted to concave plates, the outer faces of the 
glands and both faces of the concave plates having 
annular grooves for water or steam packing. This 
stuffing box is intended to be loosely inserted in the 
ordinary box, and held in place by an outer plate 
joined thereto by threaded studs, a spring being in- 
terposed between the nut on the end of each stud 
and the plate. This construction is designed to allow 




HITCHCOCK'S ADJUSTABLE STUFFING BOX. 

for a slight lateral movement and still maintain a 
tight joint. Further particulars touching the inven- 
tion may be obtained of the patentee, Mr. George H. 
Hitchcock, No. 101 Fairehild Street, Danville, 111. 



Renew Promptly. — We would call attention to 
the fact that the term of subscription of a large num- 
ber of our readers expires with the next number of 
the Scientific American and Supplement, and we 
wish to urge prompt renewals. This greatly facilitates 
the making up of our lists for the coming year and will 
secure the reception of the papers without interruption 
by the subscriber. 
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A MACHINE TO SAND BRICK MOULDS. 
An easily operated machine, designed to thoroughly 
sand a number of brick moulds at a time, using the 
sand so that there can be but little waste, is shown in 
the illustration, and has been patented by Mr. Robert 
P Roach, of Atwood, Tenn. Mounted centrally on 
trunnions between two standards is a revoluble box 
having pockets on its four sides to receive the brick 
moulds, the box having an opening through one of its 
sides through which the sand is introduced. The 
moulds are of the usual construction, divided by par- 




EOACH'S BRICK MOULD SANDER. 

titions to hold a number of bricks each, and they are 
held in position in the pockets by angular catches piv- 
oted in recesses at the center of the sides. A hopper in 
the upper portion of the frame supplies the sand 
through a depending spout in alignment with the 
opening in one side of the central box, the supply 
being controlled by a laterally sliding gate in the bot- 
tom of the hopper, and a box below, covered by a 
suitable screen, receives the sand which drops when 
the moulds are removed, so that it may be again used. 
Upon arms which extend laterally from the standards, 
above the revoluble box, is pivoted a shaft on which 
are projecting rods, carrying mallets, which are held 
normally on the top of the box by the tension of a 
spring which connects an arm on one end of the shaft 
with the main frame. The latter arm has a series of 
notches by which the point of engagement of the 
spring therewith may be changed, to increase or dimin- 
ish the tension, and thus regulate the force of the blow 
struck by the mallets, according as the moulds are 
more or less wet when being sanded. An arm extend- 
ing downwardly from the opposite end of the shaft is 
adapted to engage pins on the outer end of the box, so 
that when the latter is revolved the pins will succes- 
sively strike this arm, tilting the shaft and causing the 



Danger of Advertising Houses to Let. 
The case of Noble v. Yates, tried by Mr. Justice 
Charles and a jury recently, should be noticed by 
house owners and intending tenants. It was an action 
against a house owner by a would-be tenant for dam- 
ages sustained through being injured when looking 
over a house which it was proposed to take. The jury 
found a verdict for the defendant. There seems, how- 
ever, to be no doubt that if a person goes into a house 
which is to be let, and falls, as the phrase is, into " a 
trap," that the owner of the house would be liable for 
damages, as, for instance, if a piece of an apparently 
sound flooring were to give way. On the other hand, 
people who go over houses must be careful. If they 
have been guilty of contributory negligence, they can- 
not, of course, recover damages. The moral seems to 
be that each party must be careful, but in some 
respects the chief care should be that of the landlord, 
who must have no missing steps and similar " traps," 
which are so conducive to accidents. — The Builder. 



RAIL ROLLING AT THE KRUFF WORKS, ESSEN. 
The name of Krupp is familiar to all far beyond the 
boundaries of Germany, or even of Europe, and there- 
fore we feel sure that any reference to his works, or 
the appliances used therein, will be of interest to our 
readers. The accompanying engraving, for which we 
are indebted to the lllustririe Zeitung, shows the pro- 
cess of rolling railroad rails as practiced in this estab- 
lishment. Most of the Bessemer steel made here is 
used in the manufacture of railroad rails. It is cast in 
blocks which contain sufficient material for two or 
three rails, according to the desired weight of the rails. 
These blocks, while they are still red hot, are carried 
to the preparatory rolling mills by horses which have 
been trained to work in the midst of this fire and noise. 
Here they are heated, or rather kept hot, in special 
furnaces and are rolled into longer blocks having a 
square cross section. After being thus prepared they 
are taken to the rail rolling mills. These consist of 
two complete rolling mills with all the appurtenances, 
which stand near together in one large room. The 
blocks which come from the preparatory mills are 
heated again and then passed between the rollers, of 
which there are three placed one above the other, so 
that the rails are rolled during the backward as well 
as the forward motion without requiring a change in 
the direction of rotation of the rollers. The rails have 
to pass back and forth between tVie rollers thirteen or 
fourteen times, and each time that they come from the 
rollers they are caught by the workmen on the short, 
bent ends of long levers which run on rollers on mova- 
ble carriers. Each time the rail passes from between 
the rollers it is longer and its cross section narrower 
than after the former rolling, until it finally stretches 
itself out like a gigantic fiery snake. It is then taken 
to a circular saw which cuts through the glowing metal 
as easily as a wood saw in a carpenter's shop cuts 
through a piece of wood, dividing the long bar into 
two or three rails. The cold rail is now put under 



AN EASILY OPERATED BELT TIGHTENER. 
The device shown in the engraving, for which a pat- 
ent has been issued to Mr. William King, affords a 
ready means for tightening belts, and holding them in 
taut condition until the ends are joined. The frame 
of the clamp is a plate bent upward at the ends form- 
ing flanges between which the belt is passed, and one 
of these flanges has a circular aperture and the other 
an L-shaped slot to receive a removable dog, the latter 
having pintles and a depending toe designed to readily 
catch fast to the belt. A rack bar, with the teeth ar- 
ranged alternately on opposite edges, has at one end 
a guide block through which slides a draught bar 
having at its outer end a hook adapted for connec- 
tion with one of the locking dogs, while the other end 




KING'S BELT TIGHTENER. 

of the draught bar is pivoted to a forked lever between 
the limbs of which are pivoted two latch bars whose 
toes are adapted to engage the teeth of the rack bar 
when the lever is rocked. The opposite end of the 
rack bar is connected by a link with the locking dog 
of the other clamp, while upon the forks of the oper- 
ating lever is pivoted an abutment block, through 
which the rack bar loosely slides, adapted to enforce 
engagement of the latch bars when the lever is vi- 
brated. When the parts are connected with the belt, 
as shown, and the lever is slowly vibrated, the latch 
bars alternately push against the teeth of the rack bar, 
and pull the locking dogs, each engaging a section of 
belt, toward each other. 

For further information touching this invention, ad- 
dress the patentee, or Mr. J. W. Denio, Longmont, 
Col. 



American Society of mechanical Engineers. 

The convention of the American Society of Mechani- 
cal Engineers met at Richmond, Va., November 12. 
The following officers were elected for the ensuing 
term : President, Robert W. Hunt, of Chicago; vice- 
presidents, Stephen W. Baldwin, of New York ; John 
F. Parkhurst, Cleveland, Ohio; Alexander Gordon 




RAIL ROLLING AT THE KRUPP WORKS, ESSEN. 



mallets to strike upon the sand box, to jar superfluous 
sand from the moulds. Projecting from one of the 
standards is a stud on which is pivoted a bell crank, 
one member of which is caused to press against the end 
of the sand box, and engage recesses therein, by a 
weight-on the other member, thus preventing the sand 
box from turning backward. The moulds when in- 
serted close the pockets, and the inside of the moulds 
being open to the interior of the box, which has been 
supplied with sufficient sand from the hopper, the re- 
volving of the box causes the moulds to be thoroughly 
sanded. 



A natural gas well at Normal, Texas, although 
only 60 feet deep, yields a fine flow of gas and pro- 
duces a flame 5 feet high, 



presses by means of which skillful workmen remove 
even the slightest irregularities. The final operations 
consist of boring the holes, evening the end surfaces, 
etc. 



Lecture on the Mammoth Cave. 

A highly nteresting lecture on the Mammoth Cave, 
Ky., was delivered in Chickering Hall, New York City, 
before the American Geographical Society, on the 8th 
inst., by Dr. H. C. Hovey, of Bridgeport, Conn. The 
lecture was illustrated with elegant lantern views. The 
house was crowded by an audience representative of 
the intellectual elite of New York. The general -ver- 
dict pronounced it one of the most fascinating and in- 
structive lectures ever given before the society. As a 
popular lecturer, Dr. Hovey has few equals. 



Hamilton, Ohio ; managers, Andrew Fletcher, New 
York ; W. R. Warner, Cleveland, Ohio ; Coleman Sel- 
lers, Jr., Philadelphia. The secretary read the report 
of the committee from the American Society of Me- 
chanical Engineers which attended the joint meeting. 
A resolution was passed for the establishment of head- 
quarters at Chicago, and also the holding of an inter- 
national congress of engineers during the exposition, 
to be in session six days, the proceedings to be con- 
ducted in English. 



Improved Furniture Polish.— The composition 
is as follows : "Beer, waste beer, cold tea, or vinegar, 
48 parts ; " methylated spirit or finish, 32 parts; dra- 
gon's blood, 1 part ; gum benzoin, 3 parts ; linseed oil, 
16 parts. 
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AN IMPROVED ARTICLE FOR PLASTERING, TILING, 
AND CEMENT WORK. 
The illustration represents a novel description of 
moulds and plaster slabs, and method of making the 
slabs, to be attached to the interior or exterior walls of 
buildings and their ceilings, for the reception of brown 
and finishing coats. This slab is primarily designed as 
a foundation for plastering, in which respect it is de- 
signed to be superior to all other materials, taking the 
place of the ordinary wood lathing and the various 
forms of metal lathing, while it is also adapted as a 
foundation for cement work, and for making a perma- 
nent and effective fireproof floor on top of 
boarded floors. The making of these slabs 
forms the subjects of two patents, issued to 
Mr. Thomas Curran. The moulds in which 
they are made are of heavy rubber, formed 
by means of suitable die plates with the 
requisite undercut longitudinal bars and 
marginal borders, whereby the mould can 
be readily removed after the plaster which 
has been poured into it has set. Fig. 2 
shows a portion of such a mould, Fig. 1 
representing its removal from the hardened 
plaster, and Fig. 3 shows a section of the 
formed slab, which is preferably made four 
feet long, sixteen inches wide, and five- 
eighths of an inch thick, the dovetail ribs 
on its surface rising about a quarter of an 
inch from the body of the slab. In the 
composition of the slabs, plaster, lime, alum, 
and fiber are used, the fiber being saturated 
with pyrodine liquid to render it fire and 
water proof. It has been found in practice 
that eocoanut fiber is a strong and excellent 
material for the purpose, while being also 
comparatively inexpensive. The slabs thus 
made have sufficient elasticity to permit of 
some bending, while they afford a good hold for the 
large-headed galvanized nails which are preferably 
used in fixing the slabs in position on the studding or 
beams of walls and ceilings. These slabs afford espe- 
cial facilities for obtaining fine cut stone effects with 
Portland cement on the exterior of frame houses, and 
they can be used as a foundation for tiling on walls, 
ceilings, and on top of boarded floors. The moulds are 
also adapted for producing dovetail grooves on all 
kinds of plaster blocks. They have been thoroughly 
tested by the inventor, who is a practical builder, and 
to whom application for further information may be 
made, at No. 135 Broadway, New York City. 



further particulars relating to this invention address 
the Clay Lumber Drier, room No. 418, Odd Fellows' 
Hall, St. Louis, Mo. 

« ni» 

The Curability of Cancerous Tumors by Inter- 
stitial Injections of Bichloride of mercury. 

According to the Paris correspondent of the Medical 
Press and Circular for September 17, 1890, Professor 
Poucel, surgeon to the Marseilles Hospital, suggested, 
in 1884, that, in order to explain the production of 
cancer, it would be found at no distant date that the 
microbe of cancer would be discovered by the tnicro- 




AN IMPROVED LUMBER DRIER. 
The illustration represents a simple and durable con- 
struction, which forms the subject of a patent issued 
to Mr. La Fayette C. Van Duzer, adapted to facilitate 
the drying of lumber by means of the heat and gases 
of a furnace, or by hot air only generated by the fur- 
nace. The ashpit of the furnace is preferably located 
underground, and connected with a side entrance, 
and the fire box is surrounded by a heating chamber 
adapted to be directly connected by a damper at each 
side with the interior of the fire box. Flues, each hav- 
ing a damper, lead from the fire box to a transversely 
arranged flue within the heating chamber, the latter 
flue extending to the outside in both 
directions, and having upwardly 
turned ends, to carry off the smoke 
and gases. A channel from the heat- 
ing chamber extends under the front 
end of the floor of the drying kiln, 
and the rear end of this channel con- 
nects with a second channel covered 
by metallic plates forming the kiln 
floor, the plates being supported on 
posts which also support rails for 
the ears carrying lumber to be dried. 
There is a vertically sliding door at 
each end of the kiln, and at its front 
end is a chimney with a damper. 
The plates forming the top of the 
second channel have openings in 
their rear ends, so that the hot air 
passes to the rear of the kiln before 
entering it, passing thence through 
the lumber and out through the 
chimney at the front end of the 
kiln. Below the chimney, in the 
floor of the kiln, is a transverse open- 
ing, communicating with flues in 
the chimney and controlled by a 
damper, so that by opening the latter damper and 
closing the regular chimney damper a lower draught is 
obtained and the hot air is made to circulate more tho- 
roughly around the lower portions of the drying cham- 
ber. The furnace is adapted to burn waste lumber 
products, such as slabs, sawdust, shavings, etc. The 
cars loaded with lumber are first moved into the front 
end of the kiln, where they are exposed to a low tem- 
perature, and are thence moved gradually to the rear 
end of the kiln, into a higher temperature, whereby 
the lumber will be evenly dried without warping, when 
the ears are passed out through the rear door. For 



CURRAN'S GROOVED PLASTER SLAB. 

scope. Since then efforts were made to prove the para- 
sitic origin of the disease, and some pretended to have 
discovered the new microbe, but soon afterward the 
pathogenic value of the bacilli, and it was even said 
that the micro-organism was not necessary to explain 
the clinical phenomena of cancer. Assuredly the trans- 
port of living cancerous cells by the veins, and above 
all by the lymphatics, would produce homologous 
tumors wherever those cells could find favorable con- 
ditions for germination. This mechanism, although 
explaining the generalization of the tumor, does not 
clear up its cause. The bacilli of cancer, as in the case 
of tubercles, exacts certain conditions which are trans- 
missible in an hereditary sense, and which constitute 
the predisposition and the tendency. When these 
exist, the rapid growth of these micro-organisms be- 
comes possible, and through their contact the epithe- 
liums become inflamed, proliferous, and deformed, 
characterizing cancer, [t was with this idea that he 
undertook a series of researches at the hospital of 
Marseilles. He had shortly before obtained a prompt 
cure of a malign pustule of a very bad form by injec- 
tions of corrosive sublimate around its base, and these 
injections proved to him, first, that the bichloride had 
no ill effect on the tissues ; and, secondly, that it was 
efficacious against microbes absorbed through the 
lymphatics. It appeared to him, then, that it was 




the ulceration occupied the under part, giving exit to 
a fetid and abundant discharge. The axillary glands 
were as yet untouched, the tumor was free, and the 
general condition of the patient good. On the same 
day of her entry six injections (the half of an ordinary 
subcutaneous syringe each time) of a solution of bi- 
chloride of mercury (1 in 1,000) were made into the 
most indurated points. No salivation followed, but 
the breast became a little inflamed. A month subse- 
quently the woman returned, when it was found that 
the tumor had diminished in volume, and another 
series of injections were made, which were renewed 
four days subsequently. The decrease of 
the tumor was much more marked, and the 
fetid discharge had ceased. Unfortunately, 
a few days afterward, the patient was car- 
ried off by an attack of angina pectoris, to 
which she had been for several years sub- 
ject. Two other patients were treated with- 
out success, but both of whom were very 
advanced in age, one of them being 81. 
The fourth patient was a retired officer. M. 
Poucel was called to him for a large phleg- 
mon in the groin. After incision, a hard 
ganglion; of the size of a nut, was discovered, 
and as the man had had some dozen of years 
previously an indurated chancre, he was 
ordered pills of proto-iodide of mercury. 
The tumor increased, in spite of this, rapid- 
ly, and soon attained the size of a large 
goose egg. The son of the patient, a navy 
surgeon, was called in in consultation, and 
the cancerous nature of the affection was 
fully recognized. The first treatment was 
replaced by injection of the sublimate solu- 
tion, a series of six every two days. At the 
end of three weeks all trace of the tumor had 
disappeared, and no return had taken place 
up to the present. Curious to say, the son had noticed in 
his own groin two small ganglions, which had dated three 
years back. However, about a year ago they became 
much more enlarged and harder, in spite of every pos- 
sible treatment. Struck with the result of the injec- 
tion in his father's ease, he tried them on himself, and 
for that purpose injected four half-syringefuls daily. 
At the end of a week these glands disappeared. A 
sixth case was that of a man who said that he had 
something wrong with his rectum, as he had often re- 
marked a fetid bloody discharge from the anus. Ex- 
amination revealed the existence of a malignant tumor. 
Four injections were made daily, and in twenty days 
the cancer had vanished ! The seventh and last case 
was that of a woman, aged 58. She was very emaciat- 
ed, and presented in the left breast a hardened nodu- 
lated tumor about the size of a large walnut. There 
was no retraction of the nipple nor any affection of 
the ganglions. Two injections were made, and renewed 
eight days subsequently. Three months afterward 
Dr. Poucel revisited the patient, when no trace of the 
tumor could be found. Four more patients are at 
present undergoing the treatment, and a notable pro- 
gress is marked in each of them. In concluding, the 
author says that he does not pretend that the real 
treatment of cancer has been found, but what he can 
affirm is that certain tumors of a cancerous appearance 
are susceptible of being removed by 
the injections in question, and the 
chances, as may be conceived, are 
much greater when practiced at the 
commencement. He used the words 
cancerous appearance advisedly, as 
in some subjects tainted with he- 
reditary syphilis tumors resembling 
cancer are observed. However, in 
these eases iodide of potassium is 
the specific, whereas it has no effect 
on the true cancer. Several of his 
patients were treated, as stated 
above, by that drug without result. 
Therefore, it may be regarded as 
almost certain that all the eases 
mentioned were real cancers. 



THE 'CLAY" LUMBER DRIER. 

quite rational to apply this treatment to cancer, or at 
least to tumors of a cancerous aspect of which the 
microbe (if there be one) is transmitted by the same 
means. Seven patients have already been submitted 
to this treatment, of whom the details are here given. 
The first was a woman without any syphilitic ante- 
cedents, whom he had treated for a long time with 
iodide of potassium. In the month of February last 
she entered the hospital for an ulcerated cancer of the 
right breast, which commenced ten months previ- 
ously. The tumor was hard, uneven, and occupied 
all the mammary glands ; the nipple was retracted, and 



Dangerous to Live. 

Are we safe nowhere from bac- 
teria, some one inquires, not even 
when we are sealed up in a vacuum 
in a glass case ? Not content with 
showing us that horrid monsters 
claw and fight in every drop of 
water we drink, scientific gentle- 
men have now been microscopically overhauling a 
hailstone and finding that an infinitesimal speck of 
the ice contains no less than 400 to 700 bacteria. 
They may be the germs of smallpox, scarlet fever, 
leprosy, naughtiness, and crime. Not even ice will 
kill them, for they thaw out and wriggle ferociously. 
The invention of the microscope revealed wonders 
to man, but it has made life a burden to nervous 
people. Nothing is free from microbes any more, 
nothing is pure, except the benevolent motive of one, 
says the same inquirer, who lends a friend five dollars 
when he never expects to get it back again. 
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MR. BRUSH'S WINDMILL DYNAMO. 

It is difficult to estimate the effect of an invention 
on existing practices and industries. Occasionally a 
new invention will appear which will greatly affect a 
whole range of allied inventions and industries in such 
a way as to entirely change time-honored customs, in- 
augurate new practices and establish new arts. The 
commercial development of electricity is a notable 
example of this. 

After Mr. Brush successfully accomplished practi- 
cal electric illumination by means of arc lights, incan- 
descent lighting was quickly brought forward and 
rapidly perfected. Gas lighting was also improved in 
various ways. Simultaneously with these, the electric 
distribution of power was carried forward, and im- 
portant improvements were made in prime movers for 
driving dynamos. In this direction much has been 
done both in steam and water motors. Wind power 
lias been repeatedly suggested for driving dynamos, 
but the adaptation of the windmill to this use seems 
to have been a problem fraught with difficulties. Few 
have dared to grapple with it, for the question not 
only involved the motive power itself and the dynamo, 
but also the means of transmitting the power of the 
wheel to the dynamo, and apparatus for regulating, 
storing and utilizing the current. 

With the exception of the gigantic windmill and 
electric plant shown in our engraving, we do not know 
of a successful system of electric lighting operated by 
means of wind power. 

The mill here shown, as well as all of the electrical 
apparatus used in connection with it, and the very 
complete system by which the results are secured, have 
been designed and carried out according to the plans 
of Mr. Charles F. Brush, of Cleveland, Ohio, and under 
his own personal supervision. As an example of 
thoroughgoing engineering work it cannot be ex- 
celled. 

Every contingency is provided for, and the ap- 
paratus, from the huge wheel down to the current re- 
gulator, is entirely automatic. 

The reader must not suppose that electric lighting 
by means of power supplied in this way is cheap be- 
cause the wind costs nothing. On the contrary, the 
cost of the plant is so great as to more than offset the 
cheapness of the motive power. However, there is a 
great satisfaction in making use of one of nature's 
most unruly motive agents. 

Parsing along Euclid Avenue in the beautiful city of 
Cleveland, one will notice the magnificent residence of 
Mr. Brush, behind which and some distance down the 
park may be seen, mounted high on a tower, the im- 
mense wheel which drives the electric plant to- which 
we have referred. The tower is rectangular in form 
and about 60 feet high. It is mounted on a wrought 
iron gudgeon 14 inches in diameter and which extends 
8 feet into the solid masonry below the ground level. 
The gudgeon projects 12 feet above the ground and 
enters boxes in the iron frame of the tower, the weight 
of the tower, which is 80,000 pounds, being borne by a 
step resting on the top of the gudgeon. The step is se- 
cured to a heavy spider fastened to the lower part of 
the frame of the tower. 

In the upper part of the tower is journaled the main 
wheel shaft. This shaft is 20 feet long and 6% inches 
in diameter. It is provided with self oiling boxes 26 
inches long, and carries the main pulley, which has a 
diameter of 8 feet and a face of 32 inches. The wheel, 
which is 56 feet in diameter, is secured to the shaft and 
is provided with 144blades, which are twisted like those 
of screw propellers. The sail surface of the wheel is 
about 1,800 square feet, the length of the tail which 
turns the wheel toward the wind is 60 feet, and its 
width is 20 feet. The mill is made automatic by an 
auxiliary vane extending from one side, and serving to 
turn the wheel edgewise to the wind during a heavy 
gale. The tail may be folded against the tower par- 
allel with the wheel, so as to present the edge of the 
wheel to the wind when the machinery is not in use. 
The countershaft arranged below the wheel shaft is 
3}^ inches in diameter, it carries a pulley 16 inches in 
diameter, with a face of 32 inches, which receives the 
main belt from the 8 foot pulley on the wheel shaft. 
This is a double belt 32 inches wide. The countershaft 
is provided with two driving pulleys each 6 feet in 
diameter, with a face of 6% inches, and the dynamo is 
furnished on opposite ends of the armature shaft with 
pulleys which receive belts from the drive wheels on 
the countershaft. 

The dynamo, which is one of Mr. Brush's own design, 
is mounted on a vertically sliding support and par- 
tially counterbalanced by a weighted lever. It will be 
seen that the countershaft is suspended from the main 
shaft by the main belt, aud the dynamo is partly sus- 
pended from the countershaft by the driving belts. In 
this way the proper tension of the belts is always se- 
cured, the total load on the dynamo belts being 1,200 
pounds, and on the main belt 4,200 pounds. The ends 
of the countershaft are journaled in sliding boxes con- 
nected by equalizing levers which cause both ends of 
the shaft to move alike. The pulleys are so propor- 
tioned that the dynamo makes fifty revolutions to one 
of the wheel. The speed of the dynamo at full load is 



500 revolutions per minute, and its normal capacity at 
full load is 12,000 watts. 

The automatic switching devices are arranged so 
that the dynamo goes into effective action at 330 revo- 
lutions a minute, and an automatic regulator is pro- 
vided which does not permit the electromotive force to 
run above 90 volts at any speed. The working circuit 
is arranged to automatically close at 75 volts and open 
at 70 volts. The brushes on the dynamo are rocked 
automatically as the load changes. The field of the 
dynamo is slightly compounded. The current passes 
from the dynamo to contact shoes of polished and 
hardened steel carried by a cross bar on the tower, 
which shoes slide on annular plates surrounding the 
gudgeon. Conductors extend underground from these 
plates to the dwelling house. To guard against extra- 
ordinary wind pressure, the tower is provided at each 
of its corners with an arm projecting downwardly and 
outwardly, and carrying a caster wheel very near but 
not in contact with the circular rail concentric with 
the gudgeon. Ordinarily, these caster wheels do not 
touch the rail, but when the wind is very high, they 
come into contact with the rail and relieve the gudgeon 
from further strain. 

In the basement of Mr. Brush's house there are 408 
secondary battery cells arranged in twelve batteries of 
34 cells each ; these 12 batteries are charged and dis- 
charged in parallel ; each cell has a capacity of 100 
ampere hours. The jars which contain the elements 
of the battery are of glass, and each cell has its liquid 
covered with a layer of " mineral seal" oil, a quarter 
of an inch thick, which entirely prevents evaporation 
and spraying, and suppresses all odor. The automatic 
regulating devices are shown in one of the views of 
our engraving. At 1 are shown the voltmeters and 
ammeters employed in measuring the charging and 
discharging currents ; at 2 is shown a series of indi- 
cators, one for each battery ; 3 represents an electri- 
cally operated switch by means of which the current 
may be turned on or off the house mains by pressing 
push buttons in different portions of the house ; 4 
represents a ground detector, which is connected with 
the center of the battery and with the ground, so that 
should the conductor upon either end of the battery be 
grounded, the fact will be indicated by the movement 
of the index in one direction or the other from the 
zero point of the scale, thus showing not only that the 
battery is grounded, but indicating the grounded 
pole; 5 is a leakage detector connected up with the 
lamp circuits, and arranged to show any leakage from 
one conductor to the other ; at 6 is shown a compound 
relay for operating the automatic resistance shown at 
7. This resistance is placed between the batteries and 
the house mains, and is arranged to keep the voltage 
on the lamps constant at all times. In this device the 
resistance is secured by means of powdered carbon 
placed under varying pressure, the necessary move- 
ment being made by means of hydraulic pressure under 
the control of the relays. 

The house is furnished with 350 incandescent lights, 
varying from 10 to 50 candle power each. The lamps 
most commonly used are from 16 to 20 candle power ; 
about 100 incandescent lights are in every day use. 
In addition to these lights there are two arc lights and 
three electric motors. It is found after continued use 
of this electric plant that the amount of attention re- 
quired to keep it in working condition is practically 
nothing. It has been in constant operation more 
than two years, and has proved in every respect a 
complete success. 
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The Faithful Dog of Helvellyn. 

A monument has just been erected on Helvellyn (a 
mountain of Cumberland, England, 3,300 feet high) to 
the memory of Charles (rough, who, in the year 1805, was 
killed by falling from the high crags on the ridge that 
joins Striding Edg<j to the summit ; and of the faithful 
dogwhofor three months watched over her master's re- 
mains. Sir Walter Scott describes the event in the poem 
" I climbed the dark brow of the mighty Helvellyn," 
and Wordsworth records it in his lines on "Fidelity." 

The young man was returning to Wythburn, where 
he lodged, from a fishing excursion in Patterdale. The 
accident was probably caused by a false step, during a 
blinding hailstorm or a dense fog that day. It hap- 
pened on April 18, and on July 20 his bones were found, 
still watched by the starving dog, a little yellow, rough- 
haired female terrier. She had given birth to puppies, 
which were found dead by the side of the corpse. It is 
believed, though unable to secure enough foodformilk 
for her young, she maintained life by bits of carrion 
sheep which are not unfrequently found on the hills ; 
but she might have had to range far and wide during 
her three months' watch. The mere fact that the bones 
were found intact serves to prove the assertion that the 
dog did not touch the remains of her master, for dogs 
break the bones to suck the marrow. This animal died 
a few years afterward at Kendal. 

The merit of the suggestion to erect this monument 
belongs to Miss Frances Power Cobbe, whose design 
has been carried into execution by the aid of the Rev. 
H. D. Rawnsley, Vicar of Crosthwaite, both names of 
some repute in literature.— Illustrated London News. 



THE BELT PROBLEM. 

To the Editor of the Scientific American : 

We notice the " belt problem '' did not escape atten- 
tion. It is a little strange, however, that a " head en- 
gineer" should miss the mark so widely in attempting 
to explain the reasons for the creeping of a belt. 

At first thought, thereseems to be little or no import- 
ance attaching to this question, but by following it up, 
facts may be revealed that are of use, both in making 
and using leather belts. The side of a belt which 
should be run next the pulley, we think, has not been 
fully settled, though double belts, we believe, are 
made with the flesh sides together. So it makes no 
difference which side of such a belt is used next the 
pulley, unless it be on account of riveting. 

The effect of placing leather together in different 
positions maybe seen by a very simple experiment, as 
shown in Figs. 1, 2 and 3. Take two strips of leather 
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of equal length, place the two finished or hair sides to- 
gether and the ends at d. Fig. 1. Hold the other eud 
ate, with equal tension, turn the pulley in the direc- 
tion of arrow, and stop at b. If the pulley be 6 in. 
diameter, the ends at c will be found to be 1}± in. apart. 
The same experiment is shown at Fig. 2, except that 
one hair and one flesh side are placed together, with 
hair side next the pulley. We now find a difference of 
1 in. at d. The result is the same if the flesh side is 
next pulley and the hair side out. By placing both 
flesh sides together, as shown in Fig. 3, we find the 
slip at e to be % in., only one-third as much as at c, 
Fig. 1. 

We conclude from this that the flesh side of the 
leather is the more rigid, whereas this side is usually 
taken for the soft and flexible side. The test in Fig. 1 
shows that the hair side of the under belt has expand- 
ed, and the same side of the other belt has contracted 
as much as was necessary to allow for the difference in 
diameters between the pulley and the outside of outer 
belt, the fibers on flesh side retaining their normal con- 
dition. In Fig. 2, the hair side next the pulley has 
contracted, so it has taken more belt to reach around 
the pulley; hence the difference of J^ in. between c 
and d. In the case of Fig. 3, the hair side on inside 
has contracted, and that on outside stretched, but not 
enough to make u p the entire difference in diameters of 
these surfaces. Had they done so, the end at e would 
be even and show no creeping. This shows some flexi- 
bility in the flesh surfaces, but not one-third as much 
as in the hair sides. That on the flesh side, however, 
is much more evenly distributed than on the hair side, 
as will be seen by bending the leather first one way 
and then the other. Under such action the flesh side 
remains smooth while the other crumples and presents 
a very uneven surface. This of itself, we think, is a 
strong reason for working the flesh side of a belt next 
the pulley ; and for a double belt, the form in Fig. 2 
would, therefore, be best, with the belt reversed. As 
long as a belt continues to stretch, its limit of elas- 
ticity must evidently be exceeded by the working 
strain, and with double belts this strain is greatly in- 
creased by the stretch or tendency to creep, while 
passing around the pulleys, and especially when the 
latter are comparatively small. Were it not for the 
rough surface presented to the pulleys by the hair 
side, we would favor the form of double belt shown in 
Fig. 3, for in this there is less tendency to creep than 
in any other. It would seem desirable to fasten leather 
together the way in which it is most natural for it to 
remain. 

We have dealt with this subject more at length 
than we expected in the beginning, but as leather 
belts are not likely to be wholly superseded by other 
means of transmission, some of your many readers may 
take an interest in the subject. Quirk. 



Remember that the next number closes the volume 
of the Scientific American. Present subscribers 
will oblige the publishers by signifying their intention 
of continuing the paper by remitting at once, New 
subscribers solicited, 
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NEW MARINE SIGNAL. 

The instrument shown in the accompanying engrav- 
ing, and called the lucigraph, is used for signaling at 
night, and commends itself especially to those engaged 
in marine pursuits. It is adapted for use by the mer- 
cantile marine, by lighthouses, signal, coast guard, 
telegraph, or other stations, and for the use of light- 
ships. 

It is constructed on the principle of the stereopticon 
ormagic lantern, and 
is worked by keys 
similar to the type- 
writer, each key be- 
ing attached to a 
metal plate stenciled 
in any desired char- 
acter, such as a let- 
ter of the alphabet 
or numeral. Each 
key is painted with 
a character similar 
to that cut out of the 
plate to which it is 
attached, and when 
pressed, i t projects 
the letter plate be- 
fore the light, throw- 
ing the said charac- 
ter on a screen. 

For ordinary use 
a n Argand burner 
kerosene lamp is suf- 
ficiently strong, as it 
is estimated that 
every five candle 
power gives a range 
of vision of about a 
quarter of a mile on 
a bright moonlight 
night. Of course, for 
higher and better 
service, the electric 
or lime light should 
be used in the lan- 
tern. 

The signals can be 
read by any one with- 
out instruction, and 
when code letters, 
like those of the uni- 
versal international code, are used, it can be read by 
any one using the code book carried on all ships. It 
would be found useful on pilot boats for signaling 
their numbers as well as for speaking ships. It also 
signals by any flash code, and by exposing the bull's 
eye lens and working a special mechanism it can be 
made to signal quite as fast and to a greater distance 
than most of the patent flash code lamps in use. 

It has been exhaustively tested by practical men in 
all weathers, and has received much favorable com- 
ment. Among those who have commended its use may 
be mentioned : The head signal department, Wash- 
ington, Brigadier-General Greely ; the signal depart- 
ment, Fort Meyer ; 
Captain Sir Baldwin 
Walker, H. M. S. 
Emerald; Captain 
Watkins, steamship 
City of New York ; 
Captain Barclay, su- 
perintendent Allan 
Line ; Capt. Ritchie, 
steamship Parisian ; 
and many other prac- 
tical men. Captain 
8. M. Oir, of the Lon- 
don steamship Port 
Donaldson, who has 
had it several months 
on his ship, between 
London and Austra- 
lia, has sent in a fa- 
vorable official re- 
port. 

The apparatus has 
been patented here 
and in Europe by the 
inventor, Mr. John 
W. Hayward, Astor 
House, New York 
City. 

The screen should 
be of white duck or 
of some bright color. 
A house may be used 
or anything giving a 
flat surface confront- 
ing the point to be 
signaled to, but the 
most efficient device is 
probably a diamond 
shaped duck screen 
located on the bridge, 



which may be hoisted or lowered at pleasure, and held 
in place by stays, as shown in the cut, so that it can 
be turned at pleasure toward any point of the com- 
pass. 

■»«>>» . 

Twenty Stories High. 

The new Masonic building now being erected in 
Chicago will be an architectural marvel. It is to have 
a frontage of 170 feet, a depth of 114 feet, and will be 



NEW MARINE SIGNALING DEVICE CALLED THE LUCIGRAPH. 



twenty stories high, and the roof will be nearly 300 feet 
from the level of the street. There are to be eighteen 
elevators, arranged in a semicircle, having a total 
carrying capacity of 40,000 passengers daily. The 
entrance is to be 42 feet high by 28 feet wide, and the 
rotunda, with an area of 3,700 square feet, will be 
opened to the roof, where visitors will find a pavilion 
garden from which they can get a bird's eye view of 
all creation. 

A twenty story building has been lately proposed in 
London, but the idea of it nearly takes the breath 
away from the people there, and it doubtless will be 
half a generation before they set to work to erect it. 



Necklaces of Human Teeth. 

Mr. R. H. Woodhouse presented to the Odontologi- 
cal Society, London, at its last meeting, a necklace of 
human teeth, for which he was indebted to the kind- 
ness of Mr. H. M. Stanley. The necklace was found 
upon a young warrior, a native of Avisibba, a cannibal 
tribe, upon the Sturi River, who was killed in an at- 
tack upon Mr. Stanley's party, in which Lieut. Stairs 
was wounded with a poisoned arrow, at the junction of 

the Ruku and Sturi 
Rivers, 1,500 miles 
from the mouth of 
the Congo. These 
necklaces are consid- 
ered horrible by non- 
man-eating tribes. 
Other tribes wear 
necklaces of monkey 
or crocodile teeth. 
This particular neck- 
lace consists of thir- 
ty-eight teeth, some 
of which are decidu- 
ous, and one molar 
was observed to be 
carious. Most of the 
single-fanged teeth 
were perfect, but the 
roots of the molars 
were more or less 
broken by the rude 
method of removal, 
in order to facilitate 
which the natives 
burn the skulls to a 
certain extent. Mr. 
Stanley informed Mr. 
Woodhouse that 
many of these neek- 
laces consisted of 
several rows, and 
sometimes contained 
as many as 400 teeth; 
and, further, speak- 
ing of the prevalence 
of caries among the 
natives of Africa, 
which appears to be 
far greater than is 
generally supposed, 
stated that during the Emin Pasha expedition he 
and his subordinates extracted between 300 and 400 
teeth for their followers ; these, however, were natives 
of the extreme west and extreme east, and not of cen- 
tral Africa. — Lancet. 



A FINE APPLE GROVE IN FLORIDA. 
The pine apple (Ananassa sativa) belongs to the 
Bromeliad family, and is indigeuous to tropical Ame- 
rica, where it was found after the discovery of this 
country. It was found wild in Mexico and Central 
America, Guiana and Brazil. It is such a delicious 
fruit that it is grown now in various parts of the South. 

Our engraving was 
prepared from a pho- 
tograph taken by 
Mr. Wm. H. Jackson, 
of Denver, and re- 
presents very well 
the manner in which 
the fruit grows. This 
pine apple field is lo- 
cated at Eden, on 
the Indian River, 
Florida. 




A PINE APPLE GROVE IN FLORIDA. 



To tell the truth 
of electricity, about 
which weare wont to 
speak glibly enough, 
and which we intro- 
duce into our equa- 
tions quite as a mat- 
ter of course, we 
know, directly, ab- 
solutely nothing 
whatever. Concern- 
ing electrical energy 
we know much ; but 
the factor of it 
which we call elec- 
tricity eludes alike 
our senses and intel- 
ligence. From a prac- 
tical point of view, 
electricity is hardly 
more than a mathe- 
matical coefficient, of 
which we may in 
due season learn the 
physical signifi- 
c a n c e . — Electrical 
World. 
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TO THE NORTH POLE IN A BALLOON. 
The north pole, despite the long, ominous list of 
martyrs to scientific or commercial curiosity, continues 
to exert a fascination over many minds. This fascina- 



Parisian astronomer, Messrs. Besancon and Hermite, 
neither of whom has attained the age of thirty. The 
plan they propose to adopt, while original with them, 
is by no means new. In 1870 Silbermann, and in 1874 



to the memory of an illustrious martyr to aeronautic 
science, they decided to call their balloon by the name 
of " Sivel." 
The " Sivel," when inflated, will measure 16,250 





Fig. l.-THE BALLOON UPON ITS JOURNEY. 



Fig. 3.-EXTERI0R OF THE CAR. 




Fig. 2.-VIEW OF THE INTERIOR OF THE CAR. 



tlon Jules Verne has graphically depicted in his " Ad- 
ventures of Captain Hatteras." The problem at pre- 
sent discussed is whether there is land, ice, or an open 
polar sea at the pole An attempt is soon to be made 
to solve the problem by a Parisian aeronaut and a 



Sivel, published studies dealing with the practicability 
of reaching the north pole by balloon. In complete 
ignorance of these researches, Messrs. Hermite and 
Besancon conceived the same idea. In honor of these 
researches, which they later discovered, and as a tribute 



yards, and have a diameter of 32^ yards. It will be 
capable of carrying 17J£ tons, and will have an ascen- 
sional force of three pounds to the cubic yard. The 
envelope will be composed of two thicknesses of 
Chinese silk, covered with a new specially devised var- 
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nish, which renders it absolutely impermeable, and 
augments the resistance of the envelope, rendering it 
capable of supporting, without rupture, a pressure of 
6,400 pounds to the square yard. 

The balloon, which is spherical in shape, will con- 
tain an immense internal balloon so constructed as to 
be perfectly and permanently inflated by 3,250 cubic 
yards of gas under the same pressure. This is intended 
to remedy, in great part, the grave inconveniences — 
the chief cause of balloon instability — which result 
from hygrometric and thermometric variations pro- 
duced by altitude changes. The interior balloon is 
furnished with two valves of automatic certainty which 
will be in communication with a ventilator moved by 
electric action. If the gas becomes thinner, the in- 
terior balloon can be depleted. If it becomes thicker, 
the interior balloon can be inflated. The " Sivel '' is 
thus always inflated. The internal balloon represents 
about one-fifth of the entire balloon, a needed propor- 
tion, since balloons raised 2,700 feet lose about one- 
tenth of their gas, independently of the loss occasioned 
by temperature variation. The "Sivel" will carry sev- 
eral pilot balloons to be used in studying aerial cur- 
rents, and sixteen balloonets to supply, through its 
valves, the gas of the interior balloon of the "Sivel." 
The balloon's altitude will be regulated by means of a 
trail rope of considerable weight, which trails as a 
species of anchor over the ice. 

Fig. 1 represents the " Sivel " with its circlet of sup- 
ply balloonets and its mobile anchor trailing over the 
ice. 

The car, which is of osiers, is so strengthened by 
steel armatures as to be absolutely rigid. It is so ar- 
ranged as to maintain in its interior a regular temper- 
ature. A safety petroleum heater is used for the pur- 
pose. The car will be prepared for all emergencies by 
making it unsubmersible and furnishing it with run- 
ners for use as a sledge. It is ten feet wide by sixteen 
long, and will contain, besides the two explorers and 
their three aids, eight Esquimaux dogs, a sledge, an 
unsubmersible canoe, provisions and water rendered 
unfreezable by a chemical procedure. The total 
weight of car and contents is fifteen tons. Above the 
car is a bridge accessible by a rope ladder. 

Fig. 2 represents a section of the car with its contents. 

The explorers will sail from France in two steamships 
in the latter part of May, 1892, so as to arrive in Spitz- 
bergen in July. There they will depart as soon as 
practicable by favorable winds from the south. The 
exploration will last in all six months. Its cost will be 
$108,000, of which $12,000 is required for the construc- 
tion of the "Sivel." The cost is defrayed by Mr. Her- 
mite and some English capitalists of scientific aspira- 
tions. While the idea of reaching the north pole by 
balloon is not a new one, it has had its details on this 
occasion for the first time worked out with great care. 
L 1 Illustration. 



*l I ■ 6-^- 



THE "CRYSTAL" WATER FILTER. 
The accompanying cut represents the " Crystal " 
water filter now being made and sold by the Crystal 
Filter Co., of Buffalo, N. Y., and which was patented 
in 1887 by Mr. William Franklin, of New Haven, Conn. 
It is a pressure filter and can be made of any size. The 
cut represents Crystal No. 2, especially designed for 
household, office, and general use. It has an outer 
case 8 inches long and 3% inches in diameter, and in- 
ner cylinder of seamless brass tubing. The whole is 
heavily nickeled, and when put up presents an attrac- 
tive appearance. The filter is attached directly to the 
supply pipe by the ordinary connections, and a lower 
large faucet is connected with the supply pipe, so that 
unfiltered water can be drawn directly, requiring no 
extra pipes. From another faucet one grade of filtered 
water can be drawn, and the finest grade is obtained 
from the faucet at the top. The filtering material is 
contained in an inner cylinder which can be removed 
at pleasure by unscrewing the top of the filter. This 
filtering material is held in place by means of screw 
clamps, thus permitting it to be packed tightly or 
loosely, or with any filtering medium desired. That 
used by this company is a combination of corundum 
invented by Mr. Franklin. Another special feature is 
the reversibility of this filter cylinder, whereby on sup- 
plying the full pressure all foreign matter is effectually 
expelled. Perhaps its greatest merit lies in being au- 
tomatically self -cleansing while working. The lower 
large faucet is then kept open, and by means of fine 
disks just below the filtering cylinder all the grosser 



as it could be demonstrated on land and apart from 
the conditions under which such apparatus is required 
to be used. Good ranges were obtained, and the line 
was carried well over the intended object. Captain 
D'Arcy-Irvine drew attention to the desirability of the 
invention in the case of taking vessels in tow in a high 
sea, or in the case of arresting vessels drifting ashore 
by firing from vessels at anchor. He likewise lays 
great stress upon the use of the apparatus in the life- 
boat service, urging that every lifeboat should carry a 
line-throwing gun, which would enable communication 
to be effected with a vessel when it might be impossi- 
ble for the boat to get alongside her. The whole appa- 
ratus only weighs 9 lb., and could well be stowed away 
on board a lifeboat. 



A Novel Logging Road. 

Mr. Angus McPherson, of Cumberland County, 
Nova Scotia, has built \% miles of railway into his 
lumber woods this summer and is now running a train 
on it. He has already taken out about 100 cords of 
hemlock bark, and is now ready to begin to carry out 
logs. The rails he used are round spruce poles, 
properly six inches in diameter at the larger end, 
tapering down to half the size, and neatly joined at 
the ends. The sleepers are small round poles on which 
the rails are spiked. The rolling stock consists of a 
small upright engine, eight horse power, and two flat 
cars, manufactured by A. McPherson & Co., Oxford. 
The tires of the wheels on engine and cars are made 
with a flange on both sides to prevent them from leav- 
ing or speading the rails, and the wheels have play 
enough on the axles to accommodate themselves to any 
inequality in the width of the rails caused by the dif- 
ference in size of the poles used. 

Mr. McPherson has gone to no unnecessary expense 
in grading his track. He has followed round the hills, 
and says he has comparatively level track. The en- 
gine is placed between the two cars he uses, so he has 
no trouble in making up his train. He expects this en- 
gine to do the work of eight horses, and he can carry 
on his work all winter even if there should be no more 
snow than there was during the last two or three 
seasons. It was the scarcity of snow in late winters 
that prompted Mr. McPherson to adopt this means of 
getting his logs out to the river. It cost about $300 to 
lay his track, and the engine cost $400. What has al- 
ready been done shows clearly that the plan is feasible. 
— The Timberman. 



In our country, three-fourths of the nation's illiter- 
acy is in the South. Forty per cent of the whole 
population of the South cannot read the New Testa- 
ment. Of the 2,000,000 illiterate voters in our country, 
1,500,000 are in the South. The negro population, now 
about 8, 000,000, increases at the rate of 500 per day. 

Among the more than 2,000.000 mountain whites in 
the South, one-half cannot read. Of the 50,000 Indian 
children, less than 15,000 are in school. The Chinese 
in America are few, but they represent one-third of 
the population of the globe. 




THE '•CRYSTAL" FILTER. 

impurities, which would otherwise be pushed in and 
remain to defile the filter, are immediately separated 
and washed off through this faucet. Its convenience, 
durability and simplicity are designed to win for it a 
high degree of public favor. Dr. Fell, president of the 
American Society of Microscopists, has reported that 
water passed through this filter was as pure as could be 
obtained by any mechanical means. 



High Speed War Snips. 

A considerable advance in speed has been made in 
the new ship, since the natural draught speed of the 
Piemonte was 20'4 knots against 21 '237 knots obtained 
by the 25 de Mayo. 

In the following table are given particulars of some 
of the fastest war vessels at present built for our own 
and foreign navies : 

HIGH SPEED SHIPS THAT HAVE BEEN TESTED ON 
THE MEASURED MILE. 
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Besides these there are a number of passenger ves- 
sels which have realized exceptionally high speed. 
These include the Teutonic, Majestic, City of New 
York, and City of Paris, which have attained maxi- 
iD um ocean going speeds of about 21 knots. 

It will be also interesting in this connection to note 
some of the high speed cruisers at present in course of 
construction. These are given in the following table : 

HIGH SPEED SHIPS NOW BEING BUILT. 
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A Line-throwing Run. 

The necessity of having a reliable method of effect- 
ing communication between the shore and a ship in 
distress or between one vessel and another has always 
been recognized, and to this end various line-throwing 
appliances have been brought forward from time to 
time. The latest of these is the shoulder line-throwing 
gun invented by Captain J. D'Arcy-Irvine, R.N. This 
apparatus, which is not an expensive affair, consists of 
a shoulder gun having the cop, or coil of line, sus- 
pended in a ease carried under the breech of the gun. 
A rod is inserted in the barrel, the fore end of the rod 
being connected with the end of the line, which is in 
the center of the cop. The line is 144 yards long, and 
the charge of powder used is 2 drachms. Upon the 
gun being fired at a high elevation, the rod is projected 
upward and forward, carrying the line trailing away 
after it. The object is, of course, to land the line over 
the ship or other object, the rod dropping beyond it. 
By this means a rope can be made fast to the tail end 
of the line by the succoring party and be hauled on 
board by those in distress. A demonstration with this 
system recently took place near London. There were 
present Admiral Sir John Corbett, of the National 
Lifeboat Institution ; Captain Chetwynd, chief inspec- 
tor of lifeboats ; Colonel Clayton, and others. Several 
shots were fired by Captain D'Arcy-Irvine, which suc- 
cessfully demonstrated the value of his system so far 



Globular Lightning. 

Among the disputed points in the subject of elec- 
trical discharges is the phenomenon of globular light- 
ning. Many treat this as an optical illusion due to the 
excessively minute duration of the spark discharge, 
just as, when we have for an instant gazed upon the 
noonday sun and turned away, we see a reddish globe 
of fire float slowly straight before our eyes. So singu- 
larly do the descriptions of globular lightning tally 
with this well-known phenomenon, that this explana- 
tion would be irresistible were it not for the fact that 
these portentous spheres are alleged to terminate 
their alarming promenades by a deafening explosion. 
On the other hand, it is impossible to explain away 
the many records of persons who have seen the slowly 
moving globes of fire. Among these persons was the 
electrician Cavallo, who saw a luminous ball slowly 
ascend the stem of a Leyden jar, then slowly descend 
and burst with a loud report. At a recent meeting of 
the Academie des Sciences, at the conclusion of a 
paper on this topic by M. Faye, the meteorologist, the 
ex-Emperor of Brazil narrated how, nearly forty years 
ago, when traveling on horseback in the southern pro- 
vince of Rio Grande, he saw a globe of lightning fall, 
traverse the fields for some instants, and then burst 
with a loud sound. Will none of the votaries of the 
camera at least attempt to fix a globular discharge 
while it is perambulating across the landscape? — The 
Electrician. 

» i » > ♦ ■ — 

A company has been formed at Chicago, with a capi- 
tal of ten million dollars, for the manufacture and use 
of aluminum. It is called the International Aluminum 
Company. 
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RECENTLY PATENTED INVENTIONS. 
Railway Appliances. 

Car Mounting. — Horace R e s 1 e y, 

Cumberland, Md. This invention provides for a thrust 
connection interposed between the side edges of the 
car and the sides of the truck whereby the motion 
which takes place between the two in rounding curves 
is made to adjust the trucks automatically to the curve, 
so that their axles shall be positively adjusted to a 
radial position instead of being allowed to adjust them- 
selves. 

Railroad Gate. — William Z e 1 1 e r, 

Moorhead, Minn. Lateral lugs, adapted to be depressed 
by a passing train, are pivoted to sections of the rails, 
with connections therefrom to a gate-operating mechan- 
ism, which is thus adapted to be automatically operated 
by passing trains so that the roadway will be open 
when no train is passing and closed by the gate as the 
train is passing. 

Car Coupler Tool.— Jasper B. Lewis, 

Alexander, N. Y. This is a coupling rod with forked 
end, the forks being turned at a right angle at the 
end, while at the other end is a spring hook by which 
to suspend the tool from the person, whereby the 
brakeman may stand at the side of the cars and 
conveniently operate the link and pin, the device being 
designed to prevent the maiming and loss of life which 
occurs to so large an extent from brakemen going be- 
tween cars to couple them. The device has received 
the indorsement of the New York Board of Railway 
Commissioners. 

Track Walker's Tool. — Gabriel 

Rohrbach and James Shaughnessy, Del Rio, Texas. 
This is a combination sectional tool which may be 
conveniently carried, including a claw bar, a spiking 
maul, a gauge and a level, whereby a single track 
walker may work effectively alone in doing many 
things for which a section gang now has to be called. 



Electrical. 

Automatic Signal.— Robert O. Owen, 

Lynchburg, Va. This is a telegraphic railway signal in 
which the passage of each train past each station or 
section of track will automatically send a signal to the 
train dispatcher's office recording the fact, the inven- 
tion covering a novel construction and arrangement of 
circuits, contacts and signaling devices. 

Galvanic Battery.— Candido G. De 

Peralta, Havana, Cuba. Combined with zinc and car- 
bon electrodes separated by blocks of insulating ma- 
terial and bound together is a metallic containing vessel, 
and a paste containing an active and a deliquescent 
material surrounding the electrodes, forming a compact 
paste battery of inexpensive material and convenient 
form, suitable for telephonic, telegraphic and other 
uses. 

High Water Alarm. — Isaiah H. 

Simpson, Brunswick, Me. This device consists of a 
spring-supported bucket with apertured bottom and 
siphon, the downward movement of the bucket being 
arranged to operate an electric circuit closer, the alarm 
being designed especially for use with water towers and 
tanks in freezing weather, to give instant notice at the 
engine room in case of high water. 



Agricultural. 

Harrow and Cutter. — Thomas L. 

Flanagan, VickBburg, Miss. This is a combination im- 
plement, capable also of use as a rake or cultivator, the 
main frame having an inner frame which can be raised 
and lowered, there being journaled in the latter frame 
shafts carrying sickle-like teeth with convexed and 
concaved edges, providing a durable machine which 
can be readily manipulated. 



mainly metallic, and the hub box i s engaged b y a con- 
centric sleeve whereon two loose hub sections are 
mounted, a radially undulating endless band being 
located between the hub sections and supported on 
spaced radial saddle frames, whereby the spokes are 
securely retained in the hub and adapted to be radially 
projected to tighten the wheel rim in the tire. 

System of Road Drainage.— Alex- 
ander Mitchell, Waldrip, Texas. The dram is arranged 
longitudinally under the roadbed, with outlet pipes at 
suitable distances, each adapted to be closed at its outer 
end, while branch pipes extend from the drain adapted 
to be connected with an air pump for pumping the air 
out of the drain, in order to quickly dry the roadbed 
after a heavy rainfall. 

Paper Holder and Cutter. — 

George M. D. Manahan, New York City. This is a 
device mainly designed for holding and cutting heavy 
rolls of wrapping paper, received with a close wrapper 
around them, the roll being supported to turn around a 
vertical axis while an upright cutter is arranged to cut 
or tear off the paper in desired lengths as it is unreeled 
from the roll. 

Glazier's Diamond.— John E. Lloyd, 

Brooklyn, N. Y. This invention provides an attach- 
ment readily applied to the ordinary diamond, whereby 
it may be conveniently used by an inexperienced 
person, the handle and block of the tool automatically 
assuming the proper angle for successful work the 
moment the diamond is placed on the glass and pres- 
sure is exerted. 

Stopping Seams in Drill Holes.— 

Matthias Garvey, Hammondville, N. Y. This inven- 
tion covers a method of stopping veins leading to drill 
holes by depositing a cartridge of paraffine in the hole 
and then applying pressure to the top of the cartridge 
to compress it and force the paraffine into the vein, the 
cartridge being of such size as to extend above the 
vein. 

Air Gun. — Stephen D. Engle, Hazle- 
ton, Pa. This invention covers an improvement in air 
guns in which the air by which the projectile is expelled 
is compressed by a spring-actuated plunger, the inven- 
tion embracing novel features of construction in a gun 
of few parts, not liable to get out of order, easily ope- 
rated, and by which a missile is expelled at high speed 
and with great precision. 

Note. — Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



MiHcellaneous. 

Clothes Line Support. — Henry 

Clayton, Hoboken, N. J., and Lewis Bried, Union Hill, 
N. J. This is a safety device consisting of a bracket 
place adapted to be attached to a window jamb, with 
other novel features, for the support of the inner bight 
of an endless clothes line, whereby the placing of the 
washed goods on the line is made easy and safe, it being 
effected within the apartment through the window of 
which the line is extended. 

Clothes Drier. —William Holt, Mil- 
waukee, Wis. This invention consists of a bracket on 
which is pivoted an adjustably held arm, while a cross 
bar supporting drying rods is fastened on the pivoted 
arm, forming a simple device which can be readily ap- 
plied to a wall and conveniently folded up when not in 
use. 

Gas Stove Burner — Warren L. 

Cort, Brooklyn, N. Y. This burner is formed of two 
plates screwed or bolted together, and having upwardly 
extending and inwardly inclined waved edges, whereby 
a large amount of flame area is obtained in a given 
circle, to secure a high heat and the most complete 
combustion, without clogging or smoking, the device 
being simple and inexpensive. 

Washing Machine. — David D. 

Weisell, Fort Wayne, Ind. This invention provides a 
machine in which a tub or other receptacle has a con- 
caved false bottom, in which is revolved a self-adjust- 
ing conical rubber above the concave bottom, with 
gearing for operating the mbber, the machine perform- 
ing all the operations of washing by hand, such as rub- 
bing, pressing and rinsing. 

Suspenders. — Jacob Katzenburg, New- 
York City. These suspenders have laterally curved 
shoulder straps each formed of a single piece, with 
back plates attached to the backs of the straps at their 
converging points, with cross lacings and covers, form- 
ing an inexpensive support for the trousers that will 
conform to the movements of the body of the wearer 
and fit easily. 

Vehicle Wheel.— Henry Q. Maurino, 

Albuquerque, New Mexico. The hub of this wheel is 
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For Sale— New and second hand iron-working ma- 
chinery. Prompt delivery. W. P. Davis, Rochester, N.Y. 
Help in yoar studies. I. D. Boyei, Dayton, O. 
Presses & Dies. Ferracute Mach. Co , BiidgeUn, N. -J 
For best hoisting engine. J. S. Mundy, Newark, N. J. 

Licenses granted to use the plaster mould illustrated 
on page 388 of this issue. Address inventor. 

An inventive young mechanic would like to hire to 
an inventor. L. S. Tuttle, E. Moriches, L. 1., N. Y. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
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shears. Address R. S. Pearsall, Sea Cliff, L. I., N. Y. 

For low prices on Iron Pipe, Valves, Gates, Fittings, 
Iron and Brass Castings, and Plumbers' Supplies, write 
A. & W. S. Carr Co., 138 and 140 Centre St., New York. 

The best book for electricians and beginners in elec- 
tricity is "Experimental Science," by Geo. M. Hopkins. 
By mail, $4 ; Munn & Co., publishers, 361 Broadway, N. Y. 

Wanted— By an experienced electrician, position in 
charge of laboratory or of department for the develop- 
ment of new inventions. Address " Expert," care Scien- 
tific American, New York City. 

B^~Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application- 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

minerals sent for examination should be dietinctly 
marked or labeled. 



(2655) E. P. H. asks (1) how to burnish 

photographs. A. Use a burnishing machine sold by 
dealers in photo, materials. 2. How hot do you heat 
the burnisher ? A. Heat the iron until the finger pre- 
viously dipped in water sizzles when in contact— about 
the same as flat irons are treated. 3. What is used for 
a lubricator ? A. John R. Clemons, an authority, recom- 
mends in Wilson's Photographies the following lubri- 
cator : 

A. 

Paraffine 8 drs. 

Benzine 10 oz. 

B. 

In a mortac grind 

Gum aramonicum 30 grs. 

and add alcohol sufficient to keep the gum from stick- 
ing to the pestle. Add A and B together, shake well, 
and apply with a flannel rag or sponge. 4. Will you 
recommend some book (suitable for the amateur pho- 
tographer) that is up to the very latest development of 
the art? A. The " Amateur Photographer," by Ellerslie 
Wallace. 

(2656) J. M G. asks (1) how to mix one 

gallon of paint that will be fireproof. A. There is no 
fireproof paint. Probably as good an approach as any 
would be oxide of iron (metallic) paint. Some books 
give a whitewash under this title. 2. A receipt to stop 
hair from falling out of the head, in which there is no 
dandruff. A. See our Supplement, Nos. 388 and 396. 
3. How to cure chapped hands ? A. Try camphor ice, 
rubbed on at night, with gloves worn over it. 4. How- 
to kill fleas on a collie dog (long hair). A. Try Persian 
powder or buhach. 5. A good bcok on bookkeeping. 
A. We recommend Bryant & Stratton's " New Count- 
ing House Bookkeeping," price $2.50, which we can 
supply by mail. 

(2657) J. F.— The inetallic-lookinf? spots 

on the samples of silver paper sent we think are 
due to an unflltered bath, as there is a scum which set- 
tles thereon, no matter how long it may be sunned. Fil- 
ter through cotton iust before using, and sprinkle the 
floor before hanging up to dry. Sometimes particles of 
pyrogallol or iron duet in the air cause the spots. 



(2658) B. 8. H. asks : t. Is there as much 

strength in a hollow cast iron column of any thickness 
of shell as there is in a solid one? A, There is greater 
strength in a hollow column of proper proportions 
than in a solid column of equal weight. 2. Is there as 
much strength in a pulley with straight arms as one 
with crooked? A. The straight-armed pulley of the 
same weight is stronger than with curved arms. The 
curve is put in pulley arms to prevent shrinkage crack- 
ing. 

(2659) AV. H. H. says : I have been told 
that oak fence posts should be cut during the summer 
or whilethe sap is up to insure their lasting. Are there 
any reliable data on the subject? A. Trees of any kind 
should be cut in the fall or winter in middle and 
northern latitudes, or at the fall of the leaf, for natural 
preservation. 



TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low. in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO.. office SCIENTIFIC AMERICAN, 361 Broad- 
way, New York. 



INDEX OF INVENTIONS 

For wliicli Letters Patent of the 
United States were Granted 

December 9, 1890. 

AND EACH BEARING THAT DATE. 

I See note at end of list about copies of these patents.] 



Advertisements, apparatus for displaying, C. O. 
Radde 

Air motor, W. Scantlebury 

Animal trap. C. R. Jenne 

Animals, mouth opener for. J. D. Halfpenny 

Anti-friction box, E. B. Lake 

Asbesros, treating, 1. L. Roberts 

Axle and huo. wagon. HI. W. Cooke 

Axle box, H. M. Goodman 

Axle box and journal bearing car, E. W. Cooke... 

Axle box, car, E. W. Cooke 

Axle box, car, D. Weir 

Axle box for vehicles, H. M. Goodman 

Axles, machine for turning, P. K. Hughes 

Bag holder, A. P. O'Brien 

Bags, finger lock for chatelaine, D. M. Read 

Bags, snap catch for, D. M. Read 

Band, safety, C. B, Simpson 

Bar. See Velocipede handle bar. 

Baseball cover. B. F. Shi be 

Battery. See Galvanic battery. Secondary bat- 
tery. 

Bearing boxes, machine for making wrought 
metal, P. H. Fontaine 

Bearing, roller. E. W. Cooke 442,856, 442,358, 

Bearing, wheel, W. F. Hoyt 

Bed bottom, spring, T. E. O'Brien 442,286, 

Bed lounge, W. M. Rickert 

Bell, electric. Beers & Tuttle 

Belt shifter, Jackson & Whitcomb 

Belt stretching machine, A. E. Peterson 

Belt tightener, Corl & Porr 

Bevel, W. Quayle 

Bicycle seat, child's, J. H. Sager 

Bit. See Bridle bit. 

Bituminous rock, asphalt, etc., apparatus for re- 
ducing, laying, and rolling, J. B. J ardine 

Block. See Ceiling block. 

Blowpipe, I j. M. Mathews 

Boiler. See Hot water boiler. Tubular boiler. 
Wash boiler. 

Boiler feeder, C. B. Bosworth 

Boiler tube scraper and cleaner, H. S. Ingalls 

Bolt locking device, C. I. Penrose 

Book, W. N. Gunderson 

Book, manifold memorandum, C. E. Cosby 

Book, manifold memorandum, W. W. O'Hara 

Book, sam pie. a. L. Ringo 

Book trimming machine, C, Seybold 

Books, pamphlets, etc., adjustable binder for* A. 
Ross : 

Boot or shoe rubbing-in machine, Gaquin, Jr., & 
Nott 

Boot or shoe sole protector, A. F. Schurr 

Bottle crate, L. M. Nemon 

Bottle holder, nursing, J. Von Huppmann-Val- 
belia 

Bottle necks, tool for forming, H. L. Phillips 

Box. See Anti-friction box. Axle box. Casting 
box. Fire alarm signal box. Journal box. 

Box stay machine, J. A. Horton 

Boxes, machine for applying fastening strips to, 
G. L. Jaeger 

Brace. See Car brace. Railway brace. 

Bracelet, watch, T. G. Hull 

Bracket. See Gas bracket. 

Brake. See Car brake. 

Brake heads to brake beams, device for securing, 
H. B. Robischung. 

Bran packer, N. C. Gauntt 

Brick kiln. L. H. Rep pell 

Brick machine, \V. H. Hall 

Brick machine pitmen, automatic releasing de- 
vice for, W. H. Hall 

Bridge guard. W, C. Newman 

Bridge, suspension, J. Harper 

Bridle bit, C. H. Horner 

Buckle, J. A. Traut 

Buckle shield, F. r>. Behrens 

Buildings, structure of, M. Hellinger 

Burner. See Hydrocarbon oil burner. Lamp 
burner. Oil burner. Stove burner. 

Butter worker, G. H. Pounder 

Calendar, K, C. Ryer 

Camera. See Photographic camera. 

Can, E. W. Spear 

Can body making machine, M. Jensen , 

Can nozzle, oil, b\ J. Deverall 

Cane and umbrella, combined, C H Morgan 

Car brace, coal and freight, J. Rhoades 

Car brake, Moore &, Norwood 

Car coupling, T. Barnes 

Car coupling, J. Brown 

Car coupling, R. H. Dowling 

Car coupling, J. S. Haller 

Car coupling, C. A. Magne 

Car coupling, G. H. Williams 

Car door, Wagner & Seath 

Car fender, street, L. H. Leber 

Car, railway, E. M. Boynton 

Car recister, H. C. Mapes 

Car step, extension. W. N. Candee 

Car. stock, J. R. Wilson 

Car ventilator, passenger, C. B. Hutchins 

Cars, rail brake for street, C, W. Powell 

Cars, self-adjusting fender or guard for railway, 
Putnam, Jr.. & Whit marsh 

Caramels, etc.. tray for holding, O. B. Weaver 

Cart, road, T. C. Munz 

Case. See Fishingrod case. 

Cash register, L. Ehrlich 

Cash registers, votary drawer for, W. G. Latimer. 

Casting apparatus, stereotype, J. R. Cummings, 

443,363, 

Casting box, stereotype plate. J. H. Stonemetz... . 

Casting tubular ingots, apparatus for, J.' B. D. 
Boulton 

Ceiling block, H. T. Paiste 442,451, 

Celery banking machine. E. A. Dewey 

Centrifugal separator,P. M. «Sfc D. T. Sharpies 

Chain, ornamental. Beals & Thomas 

Chain wrench, G. W. Buffoid 

Chair. See Folding chair. 

Chair seat, M. Herz 

Cheese, shelf for supporting, J. J. Singley 

Chest. See Flour chest. 

Chimney, A. Gusdorf ■'. 

Chromates, making, W. J. A. Donald 

Chuck for screw machines, C. h. Llbby 



442,274 
442,400 
442,228 
442,180 
442.289 
442,335 
442.;>5:t 
442.520 
442.354 
442,:(51 
442,562 
442,521 
442,119 
442,537 
442,1592 
442,331 
442,243 

442,147 



442,430 
442,259 

442,118 
442.237 
442,324 
442,473 

tSt 

442,514 
442.592 
442,207 



442,441 

442,194 



442,097 
442,320 
443,455 
442,222 
442,362 
442.328 
442,395 
442,295 

442,206 

442,250 
442,241 
442,535 

442.5S5 
442,258 



442„ l )82 
442,526 
442,337 



442,138 
442.371 
442.548 
442,181 

442,372 
442,133 
442.43b 
442,266 
442,153 
442,413 
442,575 



442.201 
442.337 

442,210 
442,484 
442.28.5 
442.491 
442.238 
442,235 
442.412 
442;50!) 
442.574 
442,182 
442,193 
442,IbO 
442.40C. 
442.587 
442,508 
442,527 
442.571 
442,161 
442.120 
442.542 

442,546 
442,500 



442,249 
442,379 

442,515 
442,341 

412,805 
442.452 
442.425 
442,461 
442,505 
442,569 

442.581 
442.148 

442,179 
442,109 
442,230 
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Churn dasher, A . Geiger 442,519 

Cigar bunching machine, J. R. Williams 442.278 

Cigar cutter, J. S. Henry 442,252 

Clevis and wrench bolt, combined, Q. Evans 442,479 

Closet. See Water closet. 

Clothes line hanger, G. h. Kohler. 442,378 

Club, policeman's, J. vv. Willeford 442,470 

Clutch, J. D. Westgate 442,296 

Clutch, friction, Cushman & Stinebring 442,308 

Clutch, friction, Hartmann & Meedom 442,374 

Clutch, friction. A. Schroeder 442,260 

Clutch, friction band. E. Wright 442,346 

Coal hoist, J. Jopline 442.442 

Collar fastener, W. A.Bennett 442,215 

Connecting rod, L. C. Morgan 442,293 

Corset. J. Stone 442,552 

Corset stay, F. D. b\ Muller 442,5.'* 

Cotton picker, J. W. Thorn 442,405 

Coupling. See Car coupling. 

Cover fastener. C. Markworth 442,233 

Crate, knockdown, J. J. Herbert 442,225 

Cross head, F. Robb 442.137 

Cuff holder. A. W. Cash 442,169 

Curls, making, F. B. Ide 442,319 

Cultivator, Evans & Levick 442.518 

Current motor, A. Siegrist 442.402 

Curtain adjusting device, window, D. b\ McDon- 
ald 442.590 

Curtain ring. M. M. Barager 442,565 

Cushion. See Ventilated cushion. 

Cutter, See Cigar cutter. Finger nail cutter. 

Paper cutter. Tube cutter. Twine cutter. 
Cutter stock, method of and machine for produc- 
ing V-welded, F. Searle 442,550 

Cylinder linings, device for driving in and with- 
drawing, D. Evans 442,312 

Decorticating, etc., ramie, etc., machine for, De 

Landtsheer & Barraclough 442,586 

Dental wedges, forceps for, G. J. Davison 442,107 

Distilleries, apparatus for separating the solid 
from the liquid portions of the waste of, A. 

Parks 442,539 

Door hanger, G. A. Colton 442,422 

Door hanger, J. R. Pavson. Jr 442,273 

Door opener and closer, W. M. Leavens 442,444 

Door opener, pneumatic, I). A. Palmer 442,198 

Doors, constructing sliding-. A. H. Ford 442,220 

Doueh mixer, Moody & Delano 442,448 

Drawer attachment, E. W. Stone 442,496 

Dressing and thread cutting tool, S. T. Harrison.. 442,480 

Drier. G. A. Young 442,213 

Dye, blue-black, L. Gans 442.369 

Egg beater, J. J. Fletcher 442,429 

Electric conductors, attachment for span wires . 

forsuspended, F. Mansfield 442,232 

Electric conduit, underground, H. H. Young 442,162 

Electric connector, \V. H.Garland 442.370 

Electric gate, H. Gillette 442.114 

Electric meter, J. J. Wood 442,5(11 

Electric motor and frame, A. Schmid 442,459 

Electric motor or dynamo electric machine, C. E. 

Dressier 442,173 

Electric motors, speed regulator for, W. W. Schiff - 

mann 442,208 

Electric or other lights, shade and reflector for, 

W. S. Kraser 442,577 

Electric switch. N. Marshall 442,5S8 

Electric traction increasing system, M. W. 

Dewey 442,365 

Electrode and making the same, carbon, 1. L. 

Roberts 442,336 

Electrodes, method of and apparatus for manu- 
facturing secondary battery, J. G. Johnston... 442,1S7 
Electrolysis, apparatus for use in. I. L. Roberts... 442,333 
Electrolytic apparatus, I. L. Roberts, 

442,332, 442.334, 442,396, 442.594 
Electrolytic cells, diaphragm for, 1. L. Roberts.... 442,204 
Electrolytic cells, separating diaphragms for, I. 

L. Roberts 442,203 

Electrotype and casting stereotype plates, mould 

for backing, W.Scott 442,276 

Elevator. See Grain elevator. 

Elevator, F. B. Perkins 442,199 

Elevator operating mechanism, C. Whittier 442.IU4 

End gate, R. Cameron 442,217 

Engine. See Piston engine. Steam engine. 

Engine indicator, steam, A. B. Calkins 442,102 

Engines, electric signal for, M. Conley 442,104 

Envelope machine. J. Ball.... 442.091, 442.092 

Envelope, reversible, E. R. Mathis 442,214 

Envelopes, etc., moistening device for, C. H. Bur- 
ton 442.510 

Evaporator, G. H. Brower 442.478 

Evaporator. W. O.Johnson 442,122 

Extension top, C. Hauser 442,223 

Fastenings, machine for driving headed, M. 

Brock 442,418 

Feather duster, J. T. Hair 442,433 

Feed water, device for automatically regulating 

boiler, C. B. Bosworth 442.098 

Feed water heater. D.Stark 442,234 

Fence, barbed metallic, O. Huffman 442.525 

Fence post, A. L. Kitselman 442,189 

Fence post, J. Leever 442,290 

Fender. See Car fender. 

Fertilizer from sewage sludge, making, C. G. 

Moor 442,490 

Filter, H. Roeske 442,397 

Finger nail cutter, J. H. Crowell.... 442,247 

Finger ring, W. Meerbott, Jr 442,271 

Fire alarm signal box, non-interference, P. V. 

Merrifleld 442.383 

Fishing reel attachment, W. H. Atkinson 442.M2 

Fishing rod case, J. Kopf 442.269 

Flour chest, L. Ritchie 442,202 

Flush tank and water closet, R. Gibson. 442.177 

Flywheel, N. A. Cameron 442,570 

Folding chair, Merrill & Linn 442,123 

Foldingchair. C. H. Orcutt 442,51*1 

Food product, A. W. Rehnstrom 442,593 

Frame. See Harvester frame. Mosquito net 
frame. 

Fruit jar. Fries &*Richardson 442,431 

Fruit, etc., machine for assorting and sizing, J. A. 

Jones 442,288 

Fruit press, R. Randall 442,494 

Fuel receptacle, J. Lyth 442,382 

Furnace. See Heating turnace. 

Furnace and hot water casting box, combined, M. 

J. Hughes 442,440 

Gauge. See Water gauge. 

Gailey lock, J. Phelan 442.540 

Galvanic battery, C. E. Dutton, Jr.... 442.516 

Garbage, apparatus for treating, F. G. Wiselogel.. 442,298 

Gas and petroleum motor, F. Durr 442,248 

Gas, apparatus for the man ufacture of wood-and- 

011, G. Ramsdell 442.493 

Gas bracket, F. Hinkel 442,523 

Gas'delivery mains, system of, F. Moore.... 442.:S2ti 

Gas holder, F. Moore 443,324 

Gas jet tip, F. P. Butman 442,100 

Gas or gasoline burners, steam generating attach- 
ment for, ,1. Hilton 442.317 

Gas storage and delivery, system of, F. Moore 442,325 

Gate. See Electric gate. End gate. 

Gate, W. N. Bates 442,093 

Generator. See Steam generator. 

Glass press, C. II. Read 442.&S0 

Governor, reaction motor, P. M. Sharpies 442,462 

Grading and leveling device, road, J. S. Ruther- 
ford 442.549 

Grain binder, H. E. Pridmore. 442,544, 442,545 

Grain elevator, D. Wilde.... 442,159 

Grain meter, F. Orr 442,134 

Grinding machines, means for operating, A. B. 

Benedict 442.349 

Grout, J. Murphy. 442.132 

Guard. See Bridge guard. Hatchway guard. 

Gun, breech-loading breakdown, E.G. Parry 442.453 

Guns, adjustable extractor for breech-loading, 

W. EI. Davenport 442.106 

Hair, bleaching, F. G. Wiselogel ... 442,297 

Hame staple, P. W. Corcoran 442,105 

Hammocks, manufacture of , J. B. Heitz 442,116 

Handle. See Saw handle. 

Hanger. See Clothes line hanger. Door hanger. 
Shafting hanger. Trolley wire hanger. 

Harness trimmings, coating, W. H. Steele 442,149 

Harrow, S. Morris 442,131 

Harvester, Pridmore & Baker 442,543 

Harvester, corn, W. W. Burson... 442,307 

Harvester frame, Baker & Pridmore 442,504 

Hat stretcher, R. W. Tanner 442.211 

Hatchway door mechanism, Bardsley & Crofford.. 442.279 

Hatchway for elevators, Bardsley & Crofford 442,280 

Hatchway guard, E. M. Dye 442.310 

Heater. See Feed water heater. 

Heater, K. Schmitt 442.141 

Heater or stove, Z. Baker 442,348 

Heating apparatus. J. Lewis 442.191 

Heating furnace, R. A. May . . 442,291, 442.292 

Hinge, K. Radler 442.547 

Hinge, box, J. J. Ilarmer 442.434 

Hinge for stove or other doors, C. C. Hoover 442,376 

Hoisting apparatus, C. W. Hu.nt 442.286 

Hoisting bucket. P. H. Hageney 442,432 

Hoisting mechanism, T. A. Weston 442.469 

Hoisting mechanism, portable, W. F. Murray. .. 442.449 

Hoisting or lifting apparatus. J. Taylor 442,466 

Holder. See Bag holder. Bottle h6lder. Cuff 
holder. Gas holder. Paper bag holder. Shade 
holder. 
Hook. See Lacing hook. 

Hose reel attachment, J. H. Luther 442.447 

Hot water boiler, U. Beau pre 442,586 

Hydraulic motor, W. H. Davis 442.424 

Hydrocarbon nil burner. R. P. Ambler 442.163 

Ice cream freezer, Hart & Gillihan 442,316 



Incubator, F. J. Palmer 

Indicator. See Engine indicator. Speed indica- 
tor. 

Ink impressions, composition for fixing, D. C. 
Simpson 

Ink well cover, A. R. Sprague 

Insect powder, G. Calov 

Insulating covering for pincher handles, G. F. 
Virtue 

Iron. See Sad iron. 

Ironing table, G. E. Benton 

Jar. See Fruit jar. 

Journal box, E. W. Cooke 

Journal box, roller. E. W. Cooke 

Kiln. See Brick kiln. 

Knitting machine, circular, Buidett & Bradley.... 

Knitting machine, collarette, J. Bradley 

Lacing hook, L. J. E. Gourde 

Lacing stud, G. Troxler, Jr 

Ladder, step, M. F. Coomes 

Lamp, A. F. Zimmerling 

Lamp burner, W. C. Homan 

Lamp, electric arc, W. B. Henderson 

Lamp for burning hydrocarbons, b\ G. Barthel... 

Lamp or lighting device, pocket, lioopman & 
McKenney (r) 

Lamp socket, incandescent. Hunt & Rich 

Lamps and hoods, holder for electric, G. L. 
Batchelder 

Lamps and lanterns, burner fastening for, F. 
Dietz 

Lamps, hanging device for electric arc, J. A. 
Lounsbury 

Lamps, pulley attachment for electric, T. H. 
Brady 

Lamps to gas fixtures, device for attaching incan- 
descent electric, N. Marshall 

Lantern, G. P. Hobbs 

Lanterns, wick raiser for, L. A. Roberts 

Lathe or planer tool, J. U. Reed 

Leak or flow detector, electric, G. S. Neu 

Leather skiving machine, J. A. Safford — 

Lifter. See Transom litter. 

Lighting, conductor lor house, Eckert & Gregory. 

Lighting device, .7. F. Nelson 

Lock. See Galley lock. Nut, lock. Railway 
switch lock. 

Lock, R. E. Van Zant 

Locomotive frame pedestal, J. Player — 

Lubricator, W. James 442,321, 

Match, quick, Baarnhielm & Fernander 

Measuring device, heieht, , I. Y.Lewis 

Measuring electric currents, method of and appa- 
ratus for, S. C. C. Currie 

Meat pounder, N. A. Tanner. 

Mechanical movement, A. W. Steiger 

Message cabinet. F. Howcroft 

Metal posts, machine for forming tubular, T.J. 
Thorp — 

Metal wheel, C. B. Post. 

Metals, sectional faced wheel for dressing, C. H. 
Benton 

Meter. See Electric meter. Grain meter. 

Middlings purifler, H. w. Stone, Jr. (r) 

Middlings purifler, G. Walter 

Miner's candlestick, D. B. James 

Miner's caps, lamp carrier for, C. H. Hobson 

Mosquito net frame, A. C. Lottman 

Mosquito net frame and sham pillow holder, W. 
Tennison 

Moulding machine. E. Keenan, Jr 

Motor. See Air motor. Current motor. Electric 
motor. Gas and petroleum motor. Hydraulic 
motor. 

Mowing machine, J. J. Courtney 

Multiple switch board system, C. E. Scribner, 

442.143, 

Music chart, J. J. Baguley 

Music leaf turner, G. B. Crews 

Music leaf turner, T. M. & T. J. Eynon 

Music rollers, machine for preparing, H. B. Mor- 



ns . 



Nut lock, J. A. Mitsch 

Odometer, J. Paoli 

Oil burner, C. H. Boeck 

Ores, to obtain precious metals therefrom, appa- 
ratus for treating, S. Trivick 

Organ stop action, M. Washburn 

Organs, pneumatic action for, A. Hickmann 

Ornamenting hollow ware, apparatus for, R. P. 
Chapman 

Paint, J. T. McKim 

Paper bag holder, Freeman & McCauley 

Paper cutter, A. I. Blanchard 

Paper, package of, F. H. Allen 

Paper pulp, machine for making hollow articles 
from, H. Parker ... 

Pasteboard, etc., apparatus for drying, G. Kaiser. 

Perforator, gripper, W. T. Ntckerson 

Photographic camera, F. A. Brownell 

Photographic objective, D. Gundlach 

Photographing and other purposes, apparatus for 
producing flash lights for, A. Hemsley 

Photography, making iron prints by, C. R. 
McBlair 

Pianofortes, straining pin for, C. L. Tripp — , 

Piano key lever, F. B. Boyes 

Pianos, lid and music rack for, S. Hansing.... 

Picker. See Cotton picker. 

Pipe. See Blow pipe. 

Piston engine, L. M. Shaw 

Planter and fertilizer distributer, W. E.Tucker.. 

Planter, corn. M. Burke 

Pliers, J. Donnelly 

Plow, H. Peterson 

Pocketbook, F. Lieker 

Post. See Fence post. 

Post driver, T. J. Thorp 

Powder. See Insect powder. 

Press. See Fruit press. Glass press. 

Printing presses, gauge for job. C. E. Jones 

Projectile, W. Bowman 

Protector. See Boot or shoe sole protector. 
Tree protector. 

Pulley covering, F. Latulip 

Pulverizer, soil. J, P. Parker 

Pump, C. W. Canfleld 

Pump, C. C. Shelburn 

Pump governor, G. A. Boyden 

Pump governor, air, 0. R. Ord 

Pump, mining, D. Evans 

Puzzle, 0. L. Church 

Puzzle, railway, C. W. Lurtey 

Rack. See Stamp rack. 

Rail brace, J. Beeson . 

Rail section, P. H. Dudley 

Railway circuit, electric, F. W. Sabold 

Railway cross tie, E. Brand wood 

Railway crossing, VV. M. Ax tell 

Railway ditcher, vv. Prescott 

Railway, electric, M.J. Wightman... 

Railway rails, box chair for, K. B. Kntwisle 

Railway rails, double brace chair for, R. Berri- 
man 

Railway signal. S. Townsend et al 

Railway switch, Booth & Baughman 

Railway switch lock and keeper, automatic. E. S. 
Batchelor 

Railways, slot switch for conduit systems of, F. 
O. Blackwell 

Rammer, pavement, G. Donaldson *. 

Range. J. L. Wells. 

Recorder. See Vote recorder. 

Reel. See Rope reel. 

Register. See Car register. Cash register. 

Regulator. See Windmill regulator. 

Rein button, J. B.Frost 

Rein supporter. G. J. Lawrence 

Relay, J. G. Schreuder 

Resawing machine. G. W. Mason 

Ring. See Curtain ring. Finger ring. 

Rockers, safety attachment for platform, R. H. 
Krall 

Rod. See Connecting rod. 

Rope reel, adjustable. Diamond & Trudeau. . .. 

Ruling machine, W. Byrne 

Sad iron, D. Cook 

Saddle, harness, O. Keen.... 

Saddle, harness, w. S. Webster 

Safe or vault, P. F. King 

Sash balance, R. H. L. Arringdale 

Sash fastener, E. R. Ferry 

Sash fastener, J. C. Gould 

Sausage machine, R. Schwahn 

Saw handle, J. A. Corey 

Saw machine, band, N. Coan 

Sawing machine, J. B. Rollins 

Scale, weighing and price, R. A. Daniels 

Screen. See Window screen. 

Seat. See Bicycle seat. Chair seat. 

Secondary battery, J. K. Pumpelly 442,390, 

Separator. See Centrifugal separator. 

Shade holder, R. J. Ash worth 

Shafting hanger. K. W. Cooke 

Shearing machine, sheep, W. Ryley 

Shelf support, O. F. Wegener 

Shingle sawing mach ine, F. Challoner 

Shingle sawing machines, spalt dropping mech- 
anism for, F. Challoner 

Ship's log, F. S. Pert 

Shutter worker, J. F. Newhall (r) 

Signal. See Railway signal. 

Signaling apparatus, semaphore, N. J. Smith 

Sleeves in position, holder for retaining, R. 
Walker 

Smoke purifying apparatus, S. Elliott 

Speed indicator for rotating shafts, J. I. Thorny- 
croft 



442,463 
442,403 

442,245 

442,155 

442,507 

442.357 
442,352 

442.168 
442.167 
442,221 
442,277 
442.360 
442.299 
442,524 
442.580 
442,281 

11,130 
442,287 

442,472 

442,172 

442,127 

442,415 

442,270 
442.437 
442.205 
442.254 

442,3*5 
442,39!) 

442.575 
442,534 



442,559 
442,541 

442,322 
442.164 
442,192 

442.423 
442.151 

442.404 
442,439 

442.5.56 
442,456 

442,283 

11.132 
442.212 
442,186 
442,185 
442,486 

442,498 
442,123 



442,573 

442.145 
442.303 
442.596 
442,367 

442,1.50 
442,589 

442.388 
442,304 

442,262 
442,343 
442,253 

442,246 
442,H)5 
442,578 
442,414 
442,214 

442.389 
442.229 
442,530 
442,216 
442,251 

442,224 

442,450 
442.557 
442,166 
442,373 



442,401 
442.4119 
442,350 
442.426 

442,200 
442,231 

442,555 



442,255 

442.476 



442.124 
442,538 
442,103 
442,209 
442,51 i8 
442.492 
442,;ill 
442,511 
442.445 

442,506 
442,366 
442,140 
442,416 
442,411 
442,457 
442,406 
442,175 

442,165 
442,152 
442,096 



442.475 
442,110 
442.563 



442,170 
442.381 

442.338 
442,528 



442,485 

442,309 
442,101 
442,513 
442,188 
442,157 
442,268 
442.502 
442,576 
442,178 
442,242 
442.361 
442,420 
442,398 
442,218 



442,:i91 

442,410 
442,355 
442,239 
442,468 
442,170 

442,171 
442.257 
11,131 



442.263 
442,112 



Spike, J. W. Vaughn 

Spinning spindle support, W. F. Draper. 

Stair treads, flexible covering for, G. Nash 

Stamp rack, rubber, W, C.Thomson 

Stave heating apparatus, cask, A. Dunbar 

Steam engiue, J. H. Oarriger 

Steam engine D. Evans 

Steam generator, H. McPhail et at 

Steamer, food, K. H. Warner 

Stereotype plate and device for locking the same, 
J. R. Cummings 

Stitching machines, clutch mechanism for staple, 
Bradley & Lavigne 

Stitching machines, clutch mechanism for staple, 
J. P. Lavigne 

Store service apparatus, H. E. Crandall 

Store service ladder, E. M. Murray 

Stove burner, oil, C. H. Boeck 

Stove, gas heating. A. F. Zimmerling 

Stove, heating, G. Hay 

Stove, heating and cooking, Dox & Lorimer 

Stump pulling machine, J. I. Perkins . 

Sulpho compound, E. A. Baumann 

Supporter. See Rein supporter. 

Surgical bandage winder, W. Gilflllan 

Surgical instrument, L. Oil vieri 

Sweat pad fastener, R. Hoop 

Swing, adjustable, W. K. Miller 

Switch. See Electric switch. Railway switch. 

Switch and signal mechanisms, charging appara- 
tus for, J. G. Sch reuder 

Syringe, vaginal. J. R. Trott 

Table. See Ironing table. 

Tank. See Flush tank. 

Tanning by electricity, L. A. Groth 

Telegraph or telephone, multiple, A. M. Rose- 
brugh 

Telegraph, printing, W. W. Taylor 

Telegraph, railway car, C. R. Arnold 

Telegraphy, E. B. Ives 

Telephone exchange apparatus, C. E. Scribner, 

442.144. 

Telephone toll station, J. W. Vaughn 

Tennis, parlor, E. I. Horsman, Jr 

Tension and compression rod for structure pur- 
poses, W. IiUbbecke 

Thill tightener, A. H. Day 

Tie. See Railway cross tie. 

Tire for velocipedes, W. Rich wine 

Tire setter, hydrostatic, C. L. Grimes 

Tire tightener, H. T. Murtha 

Toe weight for horses. H. H. Turner 

Tongs, pine, G. W. Bufford 

Tongue support, T. Herbig 

Torpedoes, etc., mechanism for controlling, G. R. 
Murphy , 

Toy, A. B. Heller 

Toy projectile, J. F. & M. A. Smith 

Train stopping device, E. J. C. A. Hull 

Transom lifter, E. Herz 

Trap. See Animal trap. 

Tree bailer and transplanter, A. Harpold 

Tree protector, R. Bessel 

Trolley wire hanger, H. H. Luscomb 

Trousers, J. Finegold 

Tub fastener. H. E. McNally : 

Tube cutter, F. Levasseur 

Tube expander, F. H. Knight 

Tubes, etc., by electro deposition, making metal, 
F. E. Klmore 

Tubes or hose, apparatus for connecting flexible, 
J. Jackson 

Tubular boiler, H. Warden 

Tug, thill, Clifford & Warner 

Turning and preparing piles or spars, machine 
for, A. Ames 

Twine cutter, C_ E. Hicks 

Type bar machine, R. H. St. John 

Typewriters, adjustable copy holder for, F. K. 
Ward, 

Typewriting machine. J. Houlehan 442,318, 

Typewriting machine, Meoick & Ayer 

Typewriting machine, Yost & Merritt 

Typewriting machines, mechanism for rotating 
the platens of, Merritt & Heath 

Typewriting machines, word spacing mechanism 
for, Harris & Crandall ... 

Vacuum apparatus, Birkery & Case 

Valve, C. E. Van Auken 

Valve, check. W. Craig 

Valve for pipes, air, A. P. Merrill,. . . 

Valve for steam engines, steam balance, F. I. 
Freeman 

Valve for water filters, check, A. J. West 

Valve gear, G. B. Petsche 

Valve, slide gate. W. Ross 

Vehicle, two-wheeled, T. M. Sughroue 

Vehicle wheel, J. K. Fisher 

Vehicles, center bearing plate for, W. Voss 

Velocipede. A. H. Overman 

Velocipede, G. Rothgiesser 

Velocipede. J. L. V. Schulze 

Velocipede. Worms & Zwierzchowski 

Velocipede handle bar, C. K. McGlinchey 

Velocipede, tandem, S. Elliott 

Ventilated cushion, E. F. J. Bullene 

Ventilator. See Car ventilator. 

Vote recorder, electrical . 8. D. Locke 

Wagon bodies, apparatus for raising or lowering, 
E. E. Scott 

Wagon loader, W. J. Edwards 

Wagon standard. A. Coble 

Wash boiler, C. M. McGowen 

Washing machine. C. Hammons 

Washing machine, C. E. Williams 

Watch, A. Amaron 

Watch case bezel, C. Kornrumpf 

Watchmakers, seconds hand tool for, A. 
Schwerter 

Water closet, I). Whlteford , 

Water closet supply valve. J. Budde. 

Water gauge. C. H. Stanier 

Welding apparatus, tube, P. Patterson ... 

Wheel. See Fly wheel. Metal wheel. Vehicle 
wheel. 

Windmill attachment. W. S. Briggs 

Windmill regulator, J. M. Lowe 

Window screen, C. 0. Schupbach 

Window screen, H. N. Swart z 

Wire dishcloths, making, F. P. Hinds 

Wire tightener, J. W. Austin 

Wrench. See Chain wrench. 

Wrench. J. H. Lane 

Yarn, steaming apparatus for tapestry, J. Hutch- 
inson. 



442,560 
442.427 
442,256 
442,553 
442,219 
442.572 
442,313 
442,197 
442.264 

442,364 

442,477 

442,380 
442,265 
442,531 
442,567 
442,300 
442,481 
442,111 
442,329 
442,094 

442,314 
442,386 
442,117 

442,489 



442.H39 
442.558 



442,115 

442.139 
442.497 
442,347 
442,267 

442.146 
442,342 

442,4: i8 

442,488 
442,108 

442,393 
442,579 
442,272 
442.154 
442.306 
442,226 

442,327 
442,522 
442,464 

442,584 
442,482 

442.184 

442,095 
442.446 
442.597 
442.19C 
442,125 
442,598 

442,428 

442,121 
442.156 
442,512 

442,471 

442.254 
442,551 

442,467 
442,583 
442,323 
442,409 

442,129 

442,315 
442,474 
442,595 
442,284 
442.529 

442.368 
442,158 
442,136 
442.458 
«2,261 
442,113 
442,561 
442,3S7 
442.275 
442,240 
442.345 
442,532 
442,174 
442.099 

442.126 

442,460 
442,517 
442,421 
442,533 
442.18H 
442,408 
442,301 
442,443 

442,142 
442,564 
442,419 
442.465 
443,454 



442.417 
442,487 
443,495 
442,150 
442,436 
442.5U3 

442,190 



1&tbvertx& entente. 



DESIGNS. 

Belt ornament, M. Hecht 20,368 

Bottle, C. W. Meinecke 20.376,20,377 

Butter fork, F. R. C. Struver 20,400 

Chenille fabric, W. T. Smith 20.;171 

Dish. G. Steel 20.374 

Handle for spoons, forks, etc., J. Mason 20,;^81 

Oil cloth, C. T, & V. E. Mever 20.383to 20,399 

Panel, A. B. Cameron... 20 366, 20,367, 20v<80 

Pillow cases, etc., ornamentation of, F. S. Pinkus.. 20,370 

Rug, J. Pegel .20.3(19, 20,372. 20.373 

Toy bank, S. Bretzfleld 20.375 

Type, font of printing, W. Barnhart 20,382 

Washboard, S. R. Sargent 20,378, 20,379 



TRADE MARKS. 

Bacon, F. Whittaker & Sons 18,691 

Condition powders to cure hog cholera, A. J. Van 

Syckle 18.690 

Corsets, L. Schiele & Co 18,695, 18,696 

Cough sirup. Murphy Bros 18.679 

Cure of headache, external application for the, J. 

H. Lakin 18,686 

Flour, wheat, Buffalo MillingCo.. ...... ... ........... 18,685 

Flour, wheat, Sessinghaus Milling Company 18,689 

Knives, forks, spoons, and other articles of fiat 

ware. Rogers & Brother 18,693 

Lager beer. C. Weiler 18,684 

Malt liquors, E.F. Poulterer & Co 18.680 

Meal for live stock, Bowker Fertilizer Company... . 18,fiS6 
Medical preparations for lung diseases, F. Leitch.. 18.694 

Medicinal cure for gonorrhea. B. D. Bell 18,677 

Remedy for diseases of the blood, stomach, 'and 

kidneys, Clark Johnson Medicine Company 18.683 

Remedy for the cure of corns and other callosities, 

topical. Clark Johnson Medicine Company 18.682 

Remedy for bronchial affections, J. Easton 18,687 

Rubber from waste rubber goods, devulcanized, 

Philadelphia Rubber Works 18.692 

Tea, milled and sifted Indian, J. Lappin 18,681 

Wine, Delafleld, McGovern & Co 18,678 



Inside Page, each insertion - - - 75 cents a line* 
Back Page, ench insertion - - - Si. 00 a line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing toappear in next issue. 



USE ADAMANT WALL PLASTER 

It is Hard, Dense, and Ad- 
hesive. Does not check or crack. 
It is impervious to wind, water, 
and disease germs. It dries in a 
few hours. It can be applied in 
any kind of weather. It is in gen- 
eral use. Licenses granted for the 
mixing, using, and selling. 

Address ADAMANT MFG. CO. 

309 E. Genesee St., 

Syracuse, N. Y. 




Patent Foot Power Machinery 

Complete Outfits. 

Wood or Metal workers without steam 
power, can successfully compete with 
the large shops, by using our New 
LABOR SAVING Machinery, 

latest and most improved for practical 
shop use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 

Seneca Falls Mfg. Co. 

695 Water Street, Seneca Falls, N. Y. 




STEREOTYPING; THE PLASTER AND 

Paper Processes.— Composition and preparation of the 
mould, the best alloys of metal and proper degree of 
heat, trimming and mending the plate, etc. A minute 
description of both processes, with numerous illustra- 
tions. A paper of great interest to every printer. By 
Thomas Bolas, F.C.S., F.I.C. Scientific American 
Supplements, 773 and 774. 10 cents each. 



The Sebastian-May Co. 

Improved Screw Cutting 

Foot&T APpTTTIP! 
Power JJ JX 1 XIJUW 

Drill Presses, Chucks, Drills, Dogs, 
and Machinists' and Amateurs' 
Outfits. Lathes on trial. Cata- 
logues mailed on application. 
165 to 167 Highland Ave., 
SIDNEY, OHIO. 





EDISON LAMPS 

For Batteries or Dynamos. 

H to 36 Candle Power. :i to 40 Volts. 

We will send free. Catalogue E, 
which gives prices and description 
lamps, together with directions 

How to Make a Cheap Battery 
to Operate them. 

EDISON LAMP CO., 

HARRISON, X. 



of 



J. 



POP SAFETY VALVE 

WATER RELIEF VALVE 
IMPROVED STEAM GAGE 

STEAM ENGINE INDICATOR 

Single Hell chime Whistle, and all Instruments 
used In connection with Steam, Air and Water. 

Sole Agents tor Clark's -Linen Fire Hose. 
NEW YORK. LONDON. 

CROSBY STEAM GAGE & VALVE CO, KI'ISS 




MASON'S 

FAMOUS 

BATTERY. 

Send for Catalogue. 
JAMES H. MASON, 

I1S& 120 Park Ave., Brooklyn, N. Y. 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print, 
issued since 1863. will be furnished from this office for 
25 cents. In ordering please state the name and num- 
ber of the patent desired, and remit to Munn & Co., 3(11 
Broadway, New York. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 
each. If complicated the cost will be a little more. For 
full instructions address Munn & Co., 361 Broadway, 
New York. Other foreign patents may also be obtained. 




EVEKY USER OP MACHINERY 

SHOULD LEAKS 

Howto Use Loose Pulleys, 

Useful information on this sub- 
ject is given in our " Catalogue 
No. 56'." Sent free to any address. 

VAN DUZEN& TIFT, Cincinnati, Ohio. 



ICE-HOUSE AND COLD ROOM.— BY R 
G. Hatfield. With directions for construction. Four 
engravings. Contained in Scientific American Sup- 
plement, 59. Price 10 cents. To be hud at this office 
and of all newsdealers. 



IDEAL MUSICAL BOX 

Is the Latest Invention in Swiss musical lloxes 
It is the Sweetest and Most Perfect Instrument 
for the Parlor. Any number of tunes can be ob- 
tained for it. The Largest Stock of Musical Boxes in 
America. Send 4 cent stamp for Illustrated Catalogue. 

J ACOT & SON, 8 »°/o n ,& AY ' 



TO BUSINESS MEN 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he 
advertises m the Scientific American. And do not 
let the advertising agent influence you to substitute 
some other paper for the Scientific American, when 
selecting a list of publications in wmen you decide it is 
for your interest to advertise. This is frequently done, 
for the reason tnat tne agent gets a larger commission 
from the papers having a small circulation tban is allow- 
ed on the Scientific American. 

For rates see top of first column of this page, or ad- 
dress MUNN & CO.. Publishers, 

361 Broadway, \ew York. 



fife-CARY&MQEN CO.^ 

El/EB^STEELSPRINGS. NEWYOHKCITY 



Edco System. 

Complete Electric Lifjht aud Power Plants. Electric 
Street Cars, Accumulators, Dynamos, ©ldeat and 

most experienced Motor Cc. in the world. 
THE ELECTRO DYNAMIC COMPANY, 

22 4 Carter St., P Mia., Pa. 4 4 Broadway. New York. 
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MONTAUK 

CAMERA. 



1 s compact and neat, covered with seal leather, supplied 

with double rapid rectilinear lens. Takes snap 

shots, interiors, exteriors, houses, groups, 

etc. Size of picture, 4x5 inches. 

For full description, send to 

G-. GHE21SriSr:E3DFLT, 

56 East 10th Street, New York. 



PARAGON 
WALL PLASTER 




Residence of Jacob Amos, Syracuse, N. Y„ finished 
with the Paragon Plaster. 

Tliis new substitute for common plaster, hard 
finish, and other substances is the perfection of 
plastering compounds. 

1. It is inexpensive; its cost being but a trifle more 
than lime plaster. 

£. It is a non-conductor and a non-absorbent. 

3. It can be washed without injury. 

4. It presents the best surf ace for papering, painting, 
or frescoing at least expense. 

3. It is hard, and yet not metallic. It will not chip, 
break, orcrack under the carpenter's manipulation. 

6. It can be used for repairing or patching to great 
advantage. 

7. It is easily spread, and yet sets rapidly, and can be 
put equally well upon brick, stone, wire, and lath. 

5. When complete it will not present a motley appear- 
ance or show stains, and can be tinted to any desirable 
color. 

Read what the Largest Manufacturing Concern 
in this Country says about it. 

Syracuse, N. Y„ May 22, 1889. 
Paragon Plaster Co., 107 West Water St* Syracuse, JV. r.: 
Gentlemen ;— We have received your favor of the 
20th, and in reply to the same we beg to say that we 
have used your Paragon Plaster on our office building 
throughout. We find that it is a very good article, and 
we are perfectly satisfied with it. We believe that it 
saves labor in putting on the walls, and we know that it 
dries much more quickly than ordinarv plaster, therebv 
saving time. If we have any other buildings in which it 
is necessary to use plaster, we shall use yours by pre- 
ference. We remain yours truly, 

The Solvay Process Co., F. R. Hazard, Treas. 



Territorial licenses granted and rights to manufacture 
under our process. Estimates furnished for plants and 
machinery. 

THE PARAGON PLASTER CO., Syracuse, N. Y. 




The 



Remington 



has set the copy for writing 
machines for 15 years. 
It is to-day the 

Standard 

and expects in the future, 
as it has in the past, 
to lead all others 
in adding improvements 
to what will always be 
the true model of a 

Typewriter. 



Wyckoff, Seamans & Benedict, 

327 Broadway, New York. 



W: 7STIGH I &^ LHW DHnntLMACH |Mi 
i^lip U\a A SPECIALTY 'BuJ" 
mm*. JOHN GREENWOOD &C0 



ROCHESTER N.Y. 



T 



HE PENNA. DIAMOND DRILL & MFG. CO. 

BIRDS IIORO, l'A., Builders of High Class 
Steam Engines. Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 



STEEL ALPHABETS. 




Brands, Seals, Steel 

Stencil Cutting Dies, 
Soap Moulds, Urass 
Stamps, etc. 



H. STOZMAN, Manufacturer, 181 William St, N.Y. 



ELECTRIC PLANT" 

PRICE, $5.O0. 

Consists of an Electric Motor, Elec- 
tric Battery, and Family Medical 
Apparatus. Entirely New. A 
child can handle it with perfect 
safety. An Electrical Educator, 
andthe most scientific invention 
of the age. Send for circulars. 
The Nowotny Eleotrio Co. 
82 Bast Pearl Street. 
Cincinnati, Ohio 




FOR 8ALE BY NEWS DEALERS, 

SATURDAY, DECEMBER 13TH, 

THE CHRISTMAS NUMBER 

OF THE 

NEW YORK LEDBER 

has a cover beautifully printed in colors containing on ita 
front title-page the original of the engraving here illustrated. 
It will also contain 20 pages of illustrations and reading matter 
contributed by the great writers of tlie clay, and unex- 
celled in quality by that of any publication in the United States. 
This number^^. _ 

r TZl T We XXeeUs 

sent in response C/riy* \€\ CfttOCS 

to our offer of /^V %^^ 

These 3 numbers will contain a larger 
number of illustrations and 50 per cent, 
more reading matter than that contained 
in any of the magazines. Therefore our 
offer embraces both quantity and quality. 
The 3 numbers for 10 centa contain : 

(1) Mrs. Amelia IS. Sarr's new serial, 

" The Beads of Tasmer." Mrs. Barr 
is the author of that most successful 
serial, "Friend Olivia," just com- 
pleted in The Century ; but hereafter 
Mrs. Barr will write exclusively for 
The New York Ledger. 

(2) Hon* George Bancroft's descrip- 
tion of "The Battle of Lake Erie," 
beautifully illustrated. 

(3) Margaret Deland's latest story, 
"To What End?" 

(4) James Russell Lowell's poem, "My 
Brook,' 1 written expressly for The 
Ledger, beautifully illustrated by Wil- 
son de M'eza, and issued as a FOUR- 
PAGE SOUVENIR SUPPLEMENT. 

(£) Mrs. Dr, Julia Holmes Smith 

starts a series of articles giving very 
valuable information to young moth- 
ers. 

(6) Robert Grant's brilliant society 
novel, "Mrs. Harold Stagg." 

(7) Harriet Prescott Spofford, Ma- 
rion Harland, Marquise Lanza, 
Maurice Thompson, and George 
Frederic Parsons contribute short 
stories. 

(8) James Parton. M. W. Haseltine 
and Oliver Dyer (author of " Great 
Senators ") contribute articles of in- 
terest. 

In addition to the above, SPARKLING 
EDITORIALS, Illustrated Poems, Helen. 
Marshall North's chatty column, and a 
variety of delightful reading of interest to 
all members of the household. 

The foregoing is a sample of the matter which goes to make up the most perfect National Family 
Journal ever offered to the American people. 

Send 10 cents for these three numbers and judge for yourself, or send only $2 for a year's 
subscription to 

THE NEW YORK LEDGER, 

ROBERT BONNER'S SONS, PUBLISHERS, 

21 WILLIAM STREET, N. Y. CITY. 

Write at once, as this advertisement will not appear again. 




NICKEL PLATING 

^POLISHING MATERIALS. 

ZUCKER&LEVETT 

CHEMICAL e? NEW YQRKUS.AJ 




NICKEL ANODES, 

NICKEL SALTS, 

ROUGES, 
COMPOSITION, 

BUFFING WHEELS, 

ELECTRO 4. NICKEL 

. PLATING OUTFITS. 



f>er night. A 
ight and pro- 
fitable busi 



$10.00 to $50.00 

ness. Magic Lanterns anil Views of popular sub- 
jects. Catalogues on application. Part 1 Optical, 2 
Mathematical, 3 Meteorological, 4 Magic Lanterns, etc. 
L. [HATS A SHE. 8S Madison Street, Chicago, 111. 



• M ark Manbatms. 

_ _ . . . -_. 24 

No.' 17 ■ 




MANHATTAN 

SELF-LUBRICATING 

Plumbago Packing 
is the best to be had for Steamers, 
Locomotives, Stationary Engines, 
Pumps, with oil. hot or cold water. 
Valves, Steam Hammers, etc. It is 
made round and square. 

Send for circulars, or sample for 
trial to the General Agents, 

GREENE, TWEED & CO., 
83 Chambers St., N. Y. 



A XM AS HEALTH GIFT 

(Exerciser Complete $5) 

Is Best of All. Circular Free. 

Books: For "An Ideal Complexion 
& Complete Physical Development," 
30 Ills socts. "Health & Strength in 
Physical Culture," 40 Ills 50 cts. Chart 
39 Ills for Dumb Bells & Pulleys, 25 cts. 
Ad. JNO. E. DOWD'S Vocal & Physical 
Culture school, 1x6 Monroe St. ChiCflQO 



Modern Smoking Pipes 

H.J.Schramm Camden. n.j. 



Awarded Paris Exposition 1881). 
era. Agents, Geo. Zorn & Co.. 
Pa. British patent for sale. 



Excel all oth- 
Philadelpuia, 




Our Shop 

Is a highly organized and well-equipped 
institution for furthering the mechanical 
ideas of inventors, by the making of ex- 
periments and the construction of models. 
A primer free. 



THE EAGLE 

THE EASIEST RUNNING BICYCLE 
N THE WORLD. 

«if-Speed, Comfort and Safety. 
AGENTS WANTED. 
Large Illustrated Catalogue sent Free to any Address. 

THE EAGLE BICYCLE MFG. CO., 
STA3Vril*OR.I>, CONN. 




ICE and REFRIGERATING MACHINES 

The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York. 



STANLEY'S HEADING, RABBET, SLITTING 

AND MAItlUNU PLANE. 

No. 45. Eighteen Tools, Bits, etc. $8.00 

Sold by all Hardware Dealers. 




LEFFEL 



WHEELS 



Machine-Molded Gearing. 

DRIVING PLANT FOR CABLE RAILWAYS 

Shafting, Pulleys, and Hangers. 

Mixers and General Outfit for Fertilizer Works 

N. B. — Special attention given to Heavy Gearing. 
Facilities for the heaviest class of work. 



Robt. Poole & Son Co., Baltimore, Md. 




CUTLER, DESK. 1 



BEST IN THE WORLD 



& SON 

. N.Y., U . S 



^ 6TERE0PTICONS 

For SCHOOLS &.PUBUC ENTERTAINMENTS- 
LANTERN SLIDES COLORED&UNCOLORED 

oSaUEEN&CO., 



TUB 



Sf rieutific jkmnican 

ESTABLISHED 1S46. 

The Most Popular Seieutific Taper iu the World. 



Only 83.00 a Year, Including Postage. Weekly. 
32 Numbers a Year. 



This widely circulated and splendidly Illustrated 
paper Is pub ished weekly. Every number contains six- 
teen pages of useful iufoimation and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions. Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture. Horticulture, Natural History, etc 
Complete List of Patents each week. 

Terms of Subscription.— One copy of the Scien- 
tific American* will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada or Mexico, on receipt of three dollars by the 
publishers; six months, $1.50; three months, $1.00. 

CluliN.— Special rates for several names, and to Post 
M asters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed 
seldom goes astray, but is at the sender's risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 
able to 

Xv£TT£T0iT <Sc CO., 

361 Broadway, New York. 



Scientific American Supplement. 

This is a separate and distinct publication from 
The Scientific American, but is uniform therewith 
In size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descripi ions. 
The Scientific American stji'PLicment Is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Geology, Mineralogy, 
Natural History, Geography, Archaeology. Astronomy, 
Cbernistry, Electricity, Light. Heat, Mechanical Engi- 
neering. Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information obtainable in no other pub* 
lication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Supplement for the United States and 
Canada. $5.U0 a year, or one copy of the Scientific Am- 
erican and one copy of the Supplement, both mailed 
for one year for $1.00. Siugie copies 10 cents. Address 
and remit by postal order, express money order, or check, 

M1INN A: Co., 361 Broadway, N. Y., 
Publishers Scientific American. 



Building Edition. 

The Scientific American architects' and 
Builders' Edition is Issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages ; forming a 
large and splendid Magazine of Architecture, rich- 
ly adorned with elegant plates in colors, and with other 
fine engravings ; illustrating the most interesting ex- 
amples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation In each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the largest Circulation of any 
Architectural publication in the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York, 



MACHINERY. 
E. &.B. HOLMES 

buffalo, n. y. 
Also a full line of Wood Working machinekf. 
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u h , u c n „ t x e n ?n s c SIFTER & MIXER 

The best in use for Sifting and 
Mixing Baking Powder, 
Floiirj Drugs, 1*1 asters, 
Fertilizers, and all kinds of 
Powders. Ten sizes; 10 pounds 
to 10 barrels. 

Send for catalogue of all kinds 
of Miming machinery. 

J. H. DAV & CO., 

Cincinnati, Ohio. 

Branch Office, 36 Murray St., New York. 




THE 



Established by 
| EDWARD L. YOPMANS 



POPULAR SCIENCE 



Edited by 
William Jay Yocmans. 



MONTHLY 



The Best Magazine for Thinking People. 



The Shipman Engine Mfg. Co., Bismark Place, Rochester, N. Y. 



I ■"""■"■"" While continuing the well-known features 
QQi that have made it valued and respectedfor : 
A Jl I meai-to a score of years,THE POPULAR 
wwl1 SCIENCE MONTHLY will soon begin the 
^~~^^» publicatixm of a series of important articles on 
The Development of American Industries since 
the time of Columbus. 

Each article will be prepared by a writerof long prac. 
tical acquaintance with his subject, and will be copiously 
illustrated. Among the esrly papers in this series will be 
The Development of theCoiton Manufacture, by 
Edward Atkinson] The Iron and Steel ludu "try, bV 
W. F. Durfee; Woolens, by 8. N. U.North; and Glass, I 
by Prof. C. Hanford Henderson. Articles on the Silk, 
Paper, Pottery, Agricultural Machinery, and 
Ship-building industries are among those in active 
preparation. 

Hon. David A. Wells on Taxation. A series of pa- 
pers on The Principles of Taxation, based upon a course 
of lectures eiven by Mr. Wells at the invitation of the 
Faculty of Harvard University, will be one of the fea- 
tures of thecoming year. 

Dr. Andrew D. White's New Chapters in the War- 
lure of Science will continue to appear from time to 
time. 

The other contents of the magazine will be of the 
same general characterand high order of excellence as 
heretofore. 

With other illustrations, each number contains aflne- 
ly engraved Portrait of some eminent man of science, 
with a Biographical Sketch. 

There is hardly aqaestion of the day upon which science 
does not throw light, hardly a prolilem of human interest 
whose solution can not be best appmac lied by the method of 
scientific research. The brightest minds liave recognized 
that science furnishes the most efficient guidance inordering 
the lives and affairs of men. No one wlio wishes to keep up 
with the knowledge of the time can afford to be without The 
Popular Science Monthly. 

New York: D. APPLETON S COMPANY, 1, 3, & 5 Bond St. 
Single n umber, 50c, X early subscription, $5 

the nan-w UOOXi. 



Experimental Science 




By GEO. M. HOPKINS. 

740 Pages. Over 680 Illustrations. 

PRICE, by mail, postpaid, S4.00 

SEND FOB FULL ILLUSTRATED CIRCULAR 
and Table of Contents. 

This is a book full of interest and value for teach- 
ers, students, and others who desire to impart 
or obtain a practical knowledge of physics. 

MUNN & CO., Publishers, 
Office of The Scientific American 

361 BRO ADWAY, NE W YORK. 

What the Press says of "Experimental Science." 

"Mr. Hopkins Has rendered a valuable service to ex- 
perimental physics."— Evening Post. 

"The book is one of very practical character, and no 
one of a scientific turn of mind could fail to find in its 
pages a fund of valuable inform atlon."— Electric Age. 

"The e'ectrical chapters of the book are notably good, 
and the practical instruction given for buildine simple 
electrical machinery may be saf el y carried out by those 
—not a few— who like to make their own apparatus."— 
Electrical World. 

"The author has avoided repeating the hackneyed 
illustrations which have been passed from one book to 
another so long, and, instead, offers a set of experim ents 
which are largely of a novel character and very strik- 
ing." — Engineering and Mining Journal. 

"We commend it most heartily to all teachers."— 
Normal Exponent. 

41 It is a treat to read a book of this kind, that sets 
forth the principles of physics so fully, and without the 
use of mathematics."— The Locomotive. 

"All teachers of science are aware that real know- 
ledge is acquired best by the student making experi- 
ments for himself, and any one who points out how 
those experiments maybe easily made is doing excellent 
work."— English Mechanic and World •/ Science. 

"The work bears the stamp of a writer who writes 
nothing but with certainty of action and result, and of 
a teacher who imparts scientific information in an at- 
tractive and fascinating manner."— American Engineer, 

*' tt should be found in every library." — English Mc- 

"Thebook would bea most judicious holiday gift."— 
Engineering and Mining Journal. 

'■ The portion of the book devoted to dynamic electri- 
city covers over one hundred pages, and is extremely 
interesting and valuable."— Brooklyn Standard Union. 

** Directions are given for demonstrating most of the 
laws of physics, with every -day tools and common ap- 
pliances. "—American Photographer. 

"Many of the experiments are new to print, while 
some of the old, familiar ones appear in modified form 
and with simplified apparatus. "—Public Opimion. 




Onr New and Improved Scroll Saw 

"Holly Shipman" No. 10, 

This is our latest, and the best 
Scroll Saw on the market. 
Send for illustrated catalogue. 




No. 1, only $6.00. 

The spindles are made of steel and we 
guarantee the entire workmanship to be 
careful and exact. Drills six inches to 
center. Will drill from one-eighth to 
three-fourths inch hole. Weight 40 lbs. 




No. 2, only $15.00. 

Drills fifteen and one-half inch- 
es to center. Will drill from one- 
eighth to one inch hole. 

Spindle screw has a run of four 
and one-half inches. 



DRILLS FOR BLACKSMITHS, CARRIAGE MAKERS, AND FARMERS. 




'Our ADJUSTABLE STOCKS and DIES 9 

* are universally acknowledged to be the « 

BEST! § 

We also make all our Tools on the x 

^ same principle, of the BEST MATEltlALand* 
'WORKMANSHIP, and always with a viewjf 
iof time and labor saving in their use* | 

151*1*1*1**1** BRIDGEPORT, COrtN . iwxMximwot ii 



Nearly all the Traction and Hoisting Engine 
Builders have adopted our 

Lever Throttle 
Valves. 

The old fogies are still using the other man's. 
Write for complete catalogue. 

The Lunkenheimer Brass Mfg, Co. 

15-17 E. Sth St., Cincinnati, O. 



OIL WELL SUPPLY CO. Ltd. 

91 & 92 WATER STREET, 
Pittsburgh, Pa., 

Manufacturers of everything needed for 
AB.T£SZaN WHIjIjS 

for either Gas, Oil, Water, or Mineral 

Tests, Boilers, Engines, Pipe, 

Cordage, Drilling Tools, etc. 

Illustrated catalogue, price 

lists and discount sheets 

on request. 




HOME-MADE INCUBATOR. —PRACTI- 

caldirectionsforthemanufactureof an effective Incu- 
bator that has been carefully tested and found to per- 
form alt that may be reasonably expected ; with direc- 
tions tor operating. With 4 figures. Contained in Sci- 
entific Ammijican Supplement, no. 630. Price 10 
cents. To be had at this office and from all newsdealers. 




ARTESIAN 

Wells, Oil and Gas Wells, drilled 
by contract to any d epth , from 5C 
to 3000 feet. We also man uf acture 
and furnish everything required 
to drill and complete same. Port- 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
too ft. Send Scents forillustrated 
catalogue. Pierce Artesian 
ami Oil Well Supply Co.. 
80 Beaver Street, New York. 




After being on the Market Five Years 



"ACME" 

STILL LEADS. 

Sizes One, Two, Three, and Four Horse Power, Arranged for 

either Natural Gas or Kerosene Oil fire, as ordered. No 

extra insurance required on account of the oil fire. 

Send for catalogue giving full particulars and prices. 

ROCHESTER MACHINE TOOL WORKS, 

Brown's Race, Rochester, N. Y. 



WATER FILTERS. 

WONDERFUL SUCCESS 

The celebrated Self-Cleansing 

Crystal" Filter 

Send for testimonials and circulars. 

THE CRYSTAL FILTER COMP'Y, 

Buffalo, N. Y., U. S. A. 



ti 




It Purifies Itself 
No Cleaning 
No Filth 
No Filling 

The only ABSOL UTEL Y 
PERFECT PRESSURE 
FILTER in the -world. 



Endorsed by Medical and 
Scientific men. 



EXCELLENT Black Copies, only equaled by Litho- 
graphy, of anythin g wr itten or drawn with any Pen by 

gg^AUTOCOPYIST 



Ten Eyck <fe Parker, 66 Pine Street, New York 



STEEL TYPE FOR TYPEWRITERS 

"""" ~~ Stencils. Steel Stamps, Rubber and 

Metal Type Wheels, Dies, etc. 
Model and Experimental Work 

Small Machinery, Novelties, etc., man- 
ufactured by special contract. 
New York StencilWks., 100 Nassau St., N.Y 




STEEL BRICK MACHINES 

KILNS, and DRIERS. 

Refuse Slate & Cement Brick Machines 

GREGG MANUFACTURING CO., 
503 Girard Bids., Philadelphia, Pa., U. S. A. 

SAMPLE AND SALES ROOMS, 
No. 30 Union Square, New York. 



FOR INFORMATION ABOUT 

U. S. MAIL CHUTES 

WHICH ARE 

A necessity In office buildings and hotels. 
Write to the Hole makers* 

THE CUTLEB MT'B CO., Rochester, N. 7. 

PATENTED. AUTHORIZED. 



T^% I PT Machine Shop, well supplied 
^# ■■ & ■ ■ with Tools and Power, at57 John 
Street, New York, basement. Apply on premises. 

VOLNEY W. MASON & CO., 

FRICTION PDLLEYS CLUTCHES M ELEVATORS 

PROVIDENCE. 11. I. 



ELECTRICAL APPARATUS - 2d-HAND, 

Registers, Relays, Keys, Sounders, Electro-Magnets, 
Magnet Wire, Motors, Rheostats, Medical Coils. All in 
good order. Very cheap. Write for prices. 

Blakeney Electric Co., 438 Broadway, Brooklyn. N. Y 



Something New. Strnnge's 

Patent Combination Vise and 
Drill, No. 1, 1% jaw, by mail for Si- 
Stave machines. Circular saws. 
i For circular, address Strange's 

J Machine WORKS, Taunton, Mass., U. S. A. 
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Two kiud.il Parfnma, Orange E 

r, ' ■' --J^ ft wto » a ,«dd«»»forHJC. portMfc 

;. SUPPLY CO., PALATINE, ILLS. 



ftDCfWAI MACHINERY and Appliances 

orbblHL executed with perfect workmanship. 
Entire confidence and interest guaranteed. Draughting, 
Patternmaking, Planing, Turning, Drilling, etc., etc. 
WM. GRUNO W, Jr., 204 & 306 East 43d St., New York. 



3^n GDmpleteSteam Pump 

^^v 10 Sizes from 17 to $75 
! -t^^WaterSupplyTanks, 
IliHlEp^ fire pumps am. 

. 1U.III I ^ WRITE FOR 

A ^^PRICESANB 

lAXERS • ><-DESCRIPTlVE 



• ©OLE Makers- ■■.<) 
{^CIjNNATI.P 



Popular Books 



-FOR THE 




THE I>TJNNINGr 

Patent Wrought- Iron Boiler 

with Self-Feeding Coal Magazine, 

IS THE BEST FOB 

Low Pressure Steam or Hot Water Heating 

And Insurss Warm House Night and Day. 

Over 15.000 In use. Keeps Steam Up Constantly 

ALSO 

Steam Engines and Boilers of all kinds, and Machinery Generally. 



HOLIDAYS. 



Experimental Science.— By Geo. M. Hopkins. 
Natural Philosophy without a Teacher Simplified. In- 
teresting Experiments in Every Branch of Physics. De- 
scriptions of Simple and Efficient Apparatus, much of 
which may be Made at Home. Among Subjects treated 
are Electricity in all its Branches, Magnetism, Heat, 
Light, Photography, Microscopy, Optical Illusions, Me- 
chanics, etc. A world of Valuable Information. A 
Source of Rational Amusement. A superb work for 
Young and Old. 740 pages, nearly 700 first class engrav- 
ings. Elegantly bound in cloth $4.00 

Cyclopaedic Science Simplified.— By J. H. Pep- 
per. With over 600 illustrations. Treating on Light, 
Heat, Electricity, Magnetism, Pneumatics, Acoustics 
and Chemistry.... $2.50 

This is an excellent work. 

Popular Scientific Recreations.— Translated and 
enlarged from the French of Gaston Tissandier, and pro- 
fusely illustrated. This book includes the famous series 
of Experiments in Physics Without Apparatus, that have 
won such wide appreciation in so many households. Ex- 
periments in Physics and Chemistry, Natural Miigic, 
Electricity, and similar subjects are all treated and very 
fully illustrated with the most artistic woodcuts. 900 cuts. 
780 large pages. Holiday edition. Half leather, gilt 
top £4.(10 

Boys' Book of Science.— The Boys' Bootf of Sci- 
ence, by John Henry Pepper, author of the "Playbook 
of Metals." Illustrated with 453 engravings, chiefly exe- 
cuted from the author's sketches. By H. G. Hi ne. Re- 
vised, with many additions, by T. C. Hepworth. New 
edition £2.00 

Home Experiments in Science.— By T. O'Conor 
Sloane, E.M., A.M.. Ph.D. Illustrated by 91 engravings. 

260 pages $1.50 

Synopsis of Contents: Chapter I. Experimental 
Science. II. Mechanical Operations. III. Experiments 
in Mechanics. IV. Experiments in Gravitation, Hy- 
draulics and Pneumatics. V, Atoms and Molecules. 
VI. Experiments in Molecular Physics. VII. Experi- 
ments with Soap Bubbles. VIII. Experiments in Heat, 
Sound, and Light. IX. Lecturing. Index. 
The Threshold of Science.— A variety of simple 
and amusing experiments in Physics and Chemistry. 
By C. R. Alder Wright. 380 pages. 200 illustrations. 

Price , $3.00 

Scientific Ilecrention Series,— Nine volumes, each 
complete in itself. Containing from 110 to 175 pages. 
Profusely illustrated. Handsomely bound: 
Marvels of Earth, Air and Water. 
Marvels of Astronomy* 
Marvels of the Elements. 
Half Hours of Scientific Amusement. 
Marvels of Invention and Scientific Puzzles. 
Marvels of Heat, Light and Sound. 
Marvel-* of Geology and Physical Geography, 
Marvels of Animal and Plant Life. 
Marvels of Electricity and Magnetism. 

Price, per volume 60 

The IVew Astronomy.— By S. P. Langley. A su- 
perb popular work, beautifully i 1 1 u strated, and 
printed on 'fine heavy paper. Cloth binding. Gilt top. 

Price $5.00 

The Electric Telephone.— By George B. Prescott. 
Second edition, revised and much enlarged. This work 
is a complete resume of all the principal inventions in 
Telephony, giving a full account of the Telephones now 
in use. Central Offices, the Long Distance Telephone, 

etc. 795pages. 500 illustrations. Price £6.00 

The Complete Practical Machinist.— Embracing 
Lathe Work. Vise Work, Drills and Drilling, Taps and 
Dies, Hardeningand Tempering, the Making and Use of 
Tools. Tool Grinding, Marking Out Work, etc. By 
Joshua Rose. Illustrated by 356 engravings. Fourteenth 
edition, thoroughly revised and in great part rewritten. 

439pages. 12mo ■ £2.50 

Haswell's Engineers' Pocket Book.— Engineers' 
Pocket Book. Mechanics' and Engineers' Pocket Book 
of Tables. Rules, and hormulas pertaining to Mechanics, 
Mathematics, and Physics: including Areas, Squares, 
Cubes, and Roots, etc.; Logarithms, Hydraulics, Hydro- 
dynamics, Steam and the Steam Engine, Naval Architec- 
ture, Masonry, Steam Vessels, Mills, etc.; Limes, Mor- 
tars, Cements, etc.: Orthography of Technical Words 
and Terms, etc. Fifty-second edition. By Chas. H. Has- 

well. 12mo. pocket book form £4.00 

Engineers' Handy Book.— Containing a full Ex- 
planation of the Steam Enpne Indicator, and its Use and 
Advantages to Engineers and Steam Users : with For- 
mulae for Estimating the Power of all classes of Steam 
Engines ; also, Facts, Figures, Questions, and Tables for 
Engineers who wish to qualify themselves for the United 
States Navy, the Revenue Service, the Mercantile Ma- 
rine, or to take charge of the better class of Stationary 
Steam Engines. One volume. Second edition. 675 pages. 
16mo, tucks, gilt edge £3.50 

The Practical Steam Engineer's Guide,— In 

the Design Construction and Management of American 
Stationary, Portable, and Steam Fire Engines, Steam 
Pumps, Boilers, Injectors, Governors, Indicators, Pis- 
tons and Rings, Safety Valves and Steam Gauges. For 
the Use of Engineers, Firemen, and Steam Users. By 
Emory Edwards. Illustrated by 119 Engravings. Third 
Edition, revised and corrected. 420 pp. 12mo....£2.50 

The Young Mechanic— Practical Carpentry. Con- 
taining Directions for the Use of all kinds of Tools, and 
for the construction of Steam Engines and Mechanical 
Models, including the Art of Turning Wood and Meta\. 
By John Lukin. Illustrated. l2mo £1.75 

Every Man His Own Mechanic— A Complete 
Guide for Amateurs. New Holiday Edition, revised and 
greatly enlarged. With an Appendix. 924 pp. 850 wood 
cuts. 8 Working Drawings. (1890.) Price £3.50 

Toy Making for Amateurs.— Being Instructions for 
the Home Construction of Simple Wooden Toys, and of 
others that are Moved or Driven by Weights, Clockwork, 
Steam, Electricity, etc. By J. Lukin. Illustrated. 12mo. 
London. 1882 £2.00 

The Boy Engineers.— What they Did, andHowthey 
Didlt. By John Lukin £1.75 

Magician's Own Book ; or. The Whole Art of 
Conjuring.— Being a Complete Hand-Book of Parlor 
Magic, and containing overOne Thousand Official, Chem- 
ical, Mechanical, Magnetlcal, and Magical Experiments, 
Amusing Transmutations, Astonishing Sleights and Sub- 
tilties, Celebrated Card Deceptions, Ingenious Tricks of 
Modern Performers. The whole illustrated with over 
500 woodcuts, and intended as a source of amusement for 
one thousand and one evenings. New York £1 .50 

Physics, Ganot's Elementary Treatise on Ex- 

ge-ri mental and Applied. For the Use of Schools and 
o lieges. Translated and edited from Ganot's " Elements 
de Physique," with the author's sanction. By E. Atkin- 
son, Ph.D., T.C.S., Professor of Experimental Science, 
Royal Military College, Sandhurst. In one thick large 
12mo volume of over 800 pages, profusely illustrated by 
chromo-lithographic plates and840wood engravings. 8vo, 
muslin £5.00 

Webster's International Dictionary. -This is anew 
book from cover to cover, being the authentic edition of 
Webster's Unabridged Dictionary (comprising the issues 
of 1864, 1879 and 1884), now thoroughly revised and enlarg- 
ed under the supervision of Noah Porter, D.D., LL.D., 
of Yale University. Sheep, marble edge $12.00 

Practical Microscopy.— By G. E. Davis. A Desira- 
ble Work. Illustrated. 8vo $3.00 

Mechanical Pastimes !— Being the first volume of 
the new " Amateur Work Illustrated." A practical Maga- 
zine of Constructive and Decorative Art and Manual 
Labor. With supplements containing Designs and Work- 
ing Drawings to scale for Various Pieces of Work, Useful 
and Ornamental, and several hundred illustrations. One 
large quarto volume, 586 pages. Cloth. Price.. ..$3. 00 



MANUFACTURED AT THE 



NEW TORE CENTRAL IRON WORKS GO. 

LOCK BOX 140, GENEVA, N. Y. 



(TBAUJC MAKE.) 



Send for IIlus. Catalogue with full description and price Mat. jy Send for mvr New and Complete GatalOQW of Books, 

N. B.— Correapou dence solicited from architects and persons building, cent free to any address* 



|!P~ Any of the above books promptly sent by mail, 
postpaid, on receipt of the price, by 

MTTiwnvr c*j co., 

Publishers of the "Scientific American," 
361 Broadway, New York. 
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A Great Repository of Practical and 
Scientific Information. 



One of the Fullest, Freshest, and Most Valuable Handbooks 
0/ the Age. Indispensable to Every Practical Man. 



NOW 

Price $2.00. 

Free of Postage to any Address in the World. 



The Techno— Chemical Receipt look: 

Containing Several Thousand Receipts, covering the 
Latest, most Important, and most Useful Discoveries in 
Chemical Technology, and their Practical Application 
in the Arts and the Industries. Edited chiefly from the 
German of Brs. Winckler, Eisner, Heintze. Mierzinski, 
Jacobsen. Koller. and Heinzerling, with additions by 
William T. Brannt, Graduate of the Royal Agricultural 
College of Eldena, Prussia, and William H. Wahl, Ph. 
D. (Heid.). Secretary of the Franklin Institute, Phila- 
delphia, author of "Galvanoplastic Manipulations." 
Illustrated by 78 engravings, one volume, over 500 pages, 
12mo, elegantly bound in scarlet cloth, gilt, closely print- 
ed, containing an immense amount and a great variety 
of matter. 

Price $2.00, free of postage to any address in the world. 

$WA circular of 32pages, showing the full Table of Con- 
tents of this important Book, sent by mail free of postage to 
any one in any partof the World who will furnish his ad- 
dress. 

HENRY CAREY BAIRD Sl CO., 

Industrial Publishers, Booksellers & Importers 
810 Walnut St., Philadelphia, Pa., U. S. A . 



A New and Splendid Companion to 
all the Metal Industries* 



FtiUy abreast of the latest inventions and discoveries, 
well in the largest and coarsest as in the 
smallest and finest of metal work. 



J"TJST ZR,:E3_A»:D"3r. 
Price, $2.50. 

Free of Postage to any address In the "World. 
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Metal Worker's Hani; -Bool: 

-OP- 

RECEIPTS and PROCESSES. 



Being a collection of Chemical Formulas and Practi- 
cal Manipulations for the working of all the Metals and 
Alloys, including the Decoration and Beautifying of 
articles manufactured therefrom, a swell nstheirpre- 
servation. Edited from various sources by William T. 
Brannt, editorof "The Tech no-Chemical Receipt Book " 
and" The Metallic Alloys." Illustrated by 63 engrav- 
ings. One volume, over 500 pages, l?mo, elegantly 
hound in scarlet cloth, gilt, closely printed, containing 
a vast amount of valuable matter on all the Metals and 
Alloys, not to be found in any other book in the English 
language. 

$W Price 12.50, free of postage to any address in the world 
$W~ A circular of 24 pages, showing the full Table of Con* 
tents of this valuable book, will be sent free and free of 
postage to any one in any part of the world who wiU fur- 
nish lis with his address. 

HENRY CAREY BAIRD & CO., 

I NDUSTRIALPUBLISHERS,BOOKSELLERS& IMPORTERS 

810 Walnut St., Philadelphia, Pa., U. S. A. 



An Encyclopedia of Useful Tech- 
nical Knowledge. 

A great Labor, Time, and Money Saver for Practical Men. 



Price $2.00. 

Free of Postage to an; Address In the World. 



E 



E nglish and fl merican M echanic 



Aw Every-Day Hand-Book for the Work- 
shop AND THE FACTORT. 
Containing several thousand Receipts, Rules and Ta- 
bles indispensable to the Mechanic, the A rtisan and the 
Manufacturer. By B. Frank Van Cleve. A New, Re- 
vised, Enlarged and Improved Edition. Edited by 
Emory Edwards. M.E., Author of " The Practical Steam 
Engineer's Guide," " A Catechism of the Marine Steam 
Engine," etc., etc. Illustrated by 85 engravings. One 
volume, 500 pages, 12mo, closely printed; the matter 
covering an extremely wide range of useful technical 
information for all classes of mechanicsand other prac- 
tical men. 

jy Price $2.00, free of postage to any address in the world, 
$W~ A circular of 24 pages, showing the full Table of Con- 
tents of this valuable book, will be sent free and free of 
postage to any one in any part of the world who wul fv/r- 
nish us with his address. 

HENRY CAREY BAIRD & CO., 

Industrial Publishers, Booksellers AImportehs 
810 Walnut St., Philadelphia, Pa., U. S. A. 



GRAND PRIZE-PARIS EXPOSITION, 1889 



THIN PANEL STOCK 

In Whitewood, Walnut, etc. 

Manufactured by the original ** Syste*me Bartlett," 

received the Highest Award and only "Grand Prize" 
given to this industry. The only "Systeme" introduced 
into Europe and America that produces a perfectly 
sound cut board. 

HENRY T. BARTLETT, 

CABINET WOODS | MAHOGANY 

and VENEERS, I SAWMILLS. 

SOO Lewis Street, N"ew York. 



PATENTS! 

M ESS ItS. M LINN & CO., in connection with the publi- 
cation of the Scientific American, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty-one years 1 
experience, and now have unequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of .Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs. Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

.a pamphlet sent free of charere, on application, con. 
taining lull information aboutPatents and how to pro- 
cure them ; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues Infringements, As- 
signments, Rejected Cases. Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 
MUNN & CO., Solicitors of Patents, 
361 Broadway, New York. 

BRANCH OFFICES.— No. 622 and 624 P Street, Pa- 
cine Building, near 7th Street, Washington, D. C. 




ELECTRIC MOTORS 

For all Speolal W oris.. 

Correspondence invited by the 

CBOCSSB -■Vv'-XaiEiEiXjEiH MOTOE CO. 

430 West 14th Street, New York. 

Manufacturers of the PERFECTED MOTOR, 

Acknowledged to be the Standard for all high-class work where power is required. 
S. S. WHEELER, President. P. B. CROCKER, Vice-President. 



FIRE FELT. 



THE NEW NON-CONDUCTING MATERIAL 

Is a Flexible Felt Made of Pure Asbestos, in a 
finely divided fibrous slate, indestructible by heat and 
unexcelled as a Non-Conductor. U. S. Navy tests show 

it to be superior to Hair Felt in Non-Conducting qualities. Mpde into sectional form 

for jiipes and into sheets and rolls for large surfaces. Send for Samples. 

Asbestos Boiler Coverings, Steam Packings, Asbestos Cloth, Asbestos 

Building l'nper, etc. 
THE CHA1.MEIIS.SPENCE CO., 59 and 61 Lilberty St., New York. 

Branches:— Philadelphia. Chicago. Pittsburgh, Boston. 




CLARK'S 

Ventilating and Drying 

FANS. 

Light Running, Adjustable 

Blades, Self-Oiling Bearings. 

24-page catalogue free. 

Also Rubber Press Rolls for Wool 

and Yarn Washing and 

Dyeing Machinee. 

GEO. P. CLARK, Manuf. 

Box L, Windsor Locks, Ct. 



500 Fine French Induction Coils 

unmounted, with Circuit Breaker and Condenser, gives 
U inch spark, $2.50 each, worth $0. 300 without circuit 
breaker or condenser, gives about a inch spark, $2 each, 
worth %i. Sent by mail, prepaid, on receipt of price. 
Blakeney Electric Co., 433 Broadway, Brooklyn, N. Y. 




DYNAMO 
BATTEEY. 

Generator of elec~, 
tricity for medical 
purposes. No acids, 
no recharging, al- 
ways ready. Does 
the work of any 
high priced battery, 
one-third the price.: 

STOXB & SNIDER, 

239 LaSalle Street, 
Chicago. I 



AGENTS WANTED to sell our Patent Safety 
Lamp Wick, for stoves and lamps. Needs no trimming, 
gives better light, consumes less oil. No gas, non-explo- 
sive. Samples 10c. Liberal inducements. Address 
Electric Wick Co., 124 Union Street, Newark, N. J. 




Awarded the Grand Prize at late Paris Exposition. 



ICE-HOUSE AND REFRIGER ATO R 

Directions and Dimensions for construction, with one 
Illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through- 
outtheyearatatemperatureof from 34° to 36°. Con- 
tained in Scientific American Supplement No. 116. 
Price 10 cents. To be had at this office and of all news- 
dealers. 



Starrett's Patent Double Square. 

Warranted Accurate* ■ 

With extra bevel blade, gives f 
bOtUthehexagon and octagon Iftnini.i.ii 
angles. Price, 4 in., 81, 50, 
With both blades, SI. SO; 6 in, 84.50. wltb 
both blades, 83. Combination Squares.Surface 
Gauges, Fay's Patent Spring Dividers, Spring 
Calipers. Steel Bales, and a full line of Fine 
Tools, or Send 2-centstampfoj 'foil Mst-_, 
I/. S. STAKKETT, AXHOL, MASS; 
MANTTFACTUBEB OF FINE TOOtS. 



ICrilTt mate 100 per cent, profit onmyOorsets, 
HUCH I O Belts, Brushes, Curlers, and novelties. 
Samples free. Write now. Dr. Bridgman,373B'way, N.Y. 



HUPP 



Engravings direct from photographB and other copy. Our circular "N" shows specimens. Fine printing a specialty. 



|S|ew Y ORK R eltinc and P acking Qo. 

John H. Cheever, Treas. 15 PARK ROW, New York. 

OLDEST and LARGEST Manufacturers in the United States of 

VULCANIZED RUBBER FABRICS 

For Mechanical Purposes. 

RUBBER BELTING, 

Packing, and Hose. 

Rubber Mats, Matting, and Stair Treads. 

Rubber Pump Valves. Bicycle Tires. Tubing, Tennis Soling. 

Rubber Cement, Cord, Gaskets, Diaphragms. 

.„„» RubDer Rings. Rolls, Cat- Springs, Washers, 

Rubber Sheets. Strir "" " 





VULCANITE EMERY WHEELS. 



Strips, Saw Bands, Stopples. 



SALESROOMS:— Philadelphia, 308 Chestnut St.; Boston, 52 Summer St.; 

South 2d St.; Cleveland, 176 Superior St.; San Francisco. 17 Main St.; Detroit. 16-24 Woodward Ave, 



Chicago, 151 Lake St.; Minneapolis. 23 
oouui *u oui uKveiauu, no oupenur du; oan crancisco. n Main St.; Detroit. 16-24 Woodward Ave.; St. I 
616 Locust St. European Branch, Pickhuben 5 Hamburg (Freihaf engebiet) Germany, 



St. Louis, 



TYPEWRITERS. 

Bt ltfee establishment to the world. First- 



Ond-hand Instruments at half new prices. 

Unprejudiced advice given on all makes. Ma- 
chines sold on monthly payments. Any Instru- 
ment manufactured shipped, privilege to examine. 
EXCHANGING A SPECIALTY. Wholesale prices 
to dealers. Illustrated Catalogues Free. 
» TYPEWRITER J 70 Broadway, New York. 
HEAD&UARTEBS. S m La SaUe "»*•» cw<»sc 



PARAB0L0N MAGIC LANTERN 



«■ No. 45, 



45 3 Price $45.00. 

Particularly suitable for making 
Bromide Enlargements and pro- 
jecting Lantern Transparencies. 
We make several other styles 
Singly and in pairs, for use with 
Oil or Lime light. Our Oxy-Hy- 
drogmJets and Oil Lamps are in- 
terchangeable on all our lanterns. 
Special facilitieson the premises 
lor the production of Apparatus 
and Lantern Slides, Mr. F. B. Mytinger, formerly of Mu- 
seum of Natural History, has charge of our Slide Color- 
ing, Slides to order from Amateur Negatives, Correspon- 
dence solicited. J. B. COLT «& CO., 
16 Beekman Street, New York City, V. S. A. 



complete machinery for 
LAUNCHES, 

YACHTS, 

TOW BOATS. 

NEW Illustrated Catalogue FREE. 
x CHAS. P. WlLLARD & CO., 

234- Randolph Street, - CHICAGO. 



w 



HAT Uncle Sam and Aunt Columbia think, etc., of 
A OUIIIPTnll and Seattle. Sendstampto 

HO II I nil I OH K8helmau.IJi.mlljii4Co., Seattle W. 



THE NEW WEBSTER 

In Attractive Bindings. 

Best Holiday Gift 




CD 



09 



The Authentic " Unabridged," comprising is- 
sues of 1864 '79 and '84, (still copyrighted) is now 
Revised and Enlarged, and bears the name of 
Webster'. International Dictionary. 

Revision has been in progress for over 10 Years. 

More than 100 editorial laborers employed. 

$300,000 expended before first copy was printed. 

Critical examination invited. Get the Best. 
Soldbyall Booksellers. Illustrated pamphlet free. 
G.* C MERR1AM A CO., Pub'rs, Springfield, Mm,. 



MAGIC 



lAKBAOH A CO., 



JH TERNS andVIEWS 

'or Sale and VV anted. 

.STEAM ENGINES, Organella 

IHusic Boxes. Oat&logne FfCC 

Tllbert St, Phllnna., Pa. 



DEAF 



■NES8 A HEAD NOISES CURED by 

' Peck's INVISIBLE: TUBULAR EAR 
— - -- CUSHIONS. Whispers heard. Com- 

fortable. Successful where all Remedies fail. Ills, book & 
proof srree. Address F. 1IISCOX, 853 Broadway, Mew York. 




HARRISON CONVEYOR! 

- r: "^— HanSL, s Grain, Goal, Sand, Clay, Tan B jk, Cinders, Ores, Seeds.&c. 
8S%£.\ BORDEN, SELLECK & CO., JMalS^s A Chicago, IIL 



SHAFTING AND GEARING, 



Adjustable Self-Oilintr Bearings, Patent Friction Pulleys and Clutches. 
Rope Transmission, Special Driving Textile Machinery, Elevators. 
Fnirmount Machine Co., 22d and Wood Sts., Philadelphia, Pa. 



XXx-Wj^ PERFORATED METALS -MINING SCREENS, 

^-^-i~w|* ICoau'-'-Ore Separators, Revolving*" Shaking screens; 
' *'' ' '! '^ JIGS &STAMP BATTERIES ."^ur MILLING -.MINING MACHINERY*- •=•• 

^ w~'x HARRINGTON & KING PERFORATING © .CHICAGO. 



Stanley's Universal Hand Beader 

For Beading, Reeding, Fluting, or for light Eontering. 




No.CC Iron Stock, with seven Steel Cotters, SI. 00 

Sold by all Hardware Dealer* 



PROPOSALS. 



IT 8. Engineer Office* 34 West Consress Street* 

WJ ■ Detroit, Mich. November 28, 1890. -Sealed pro- 
posals, in triplicate, for furnishing all materials 
and labor and building the masonry of a lock at St. 
Mary's Falls Canal, Michigan, will be received at this 
office until 2 o'clock, p.m., January 27, 1891, and then 
publicly opened. Preference will be given to materials 
of domestic production or manufacture, conditions of 
quality and price (import duties included) being equal. 
Attention is invited to Acts of Congress approved Feb- 
ruary 26, 1885. and February 23, 1887. vol. 23, paee 332, and 
vol. 24, page 414, statutes at large. The government re- 
serves the right to reject any or all proposals; also to 
award the contract upon other considerations than the 
price. For further information apply at this office, or to 
the TJ. S. Engineer Office, Sault Ste. Marie, Mich. 
O . M . POE.CoJ. Corps of Engineers, Bvt. Brig.-Gen., U.S.A. 



proposals for Constructing Stenm Snagboat. 

■ TJ. S. Engineer Office, Savannah, Ga., December 
1, 1890.— Sealed proposals, in triplicate, for building 
Steam Snagboat and for furnishing material and ma- 
chinery for same, will be received at this office until 12 
o'clock M (city time) on the 30th day of December. 1890. 
The attention of bidders is invited to the Acts of Con- 
gress approved February 26, 1885, and February 23, 1887, 
vol. 23, page 332, and vol. 24, page 414, Statutes at Ijarge. 
For all necessary information apply to 

O.M. CARTER, 1st Lieut., Cor s of Engineers, U.S.A. 



Municipality of Bombay. 

ELECTRUTUGHTING. 



NOTICE. 

SEALED TENDERS will be received by the Muni- 
cipal Commissioner for the City of Bombay up to 1 
P. M., on Monday, the sixteenth day of February, 1891, 
for experimental lighting by Electricity of certain 
streets of the City of Bombay for a period of two years. 

2. Forms of tender and schedule of conditions and a 
sketch of the portion of the City showing the streets to 
be lighted may, on payment of Five Dollars, be obtained 
from Charles Hallett Clark, Washington Build- 
ings, No. 1 Broadway, Rooms 209 and 210, New York, who 
will on application give any further information that 
may be required. 

3. Tenders must be accompanied by a deposit of Ru- 
pees, One thousand in cash (not to bear interest) or in 
Public Securities for that amount to be paid to the Chief 
Accountant of the Municipality of Bombay, which will 
be forfeited to the Corporation in case of refusal to sign 
the contract embodying the conditions mentioned in 
the Schedule above referred to. 

4. A further payment to make the total deposit equiv- 
alent to 5 per cent on the contract amount will have to 
be made by the Tenderer whose tender may be accepted, 
before signing the contract, 

5. The Municipal Commissioner does not bind himself 
to accept the lowest or any tender. 

By order of the Municipal Commissioner, 
RIENZI WALTON, 

Exectttwe Engineer, Municipality. 
Executive Engineer's Office, 

Bombay municipality, 
Bombay, India 13th October, 1890. 



Yfci'cdging nt Wilson's Point* Conn. Engineer 
MW Office, U. S. Army, Room H, 7 Army Building, 
39 Whitehall Street, New York, N. Y., December 16, 1890. 
—Sealed proposals, in triplicate, for dredging at Wilson's 
Point, Conn., will be received at this office until twelve 
H2) o'clock noon on Thursday, January 15. 1891. The at- 
tention of bidders is invited to the Acts of Congress 
approved February 26, 1885, and February 23, 1887, vol. 23, 
page 332, and vol. 24, page 414, Statutes at Large. Fur- 
ther information can be obtained at this office. Appli- 
cations should be indorsed on the envelope " Official 
Business." D. C. HOUSTON. Colonel of Engineers. 



IT ». Engineer Office, St. Augustine, Fin. 

*-'• November 26, 1890.— Notice is hereby given that on 
the 27t.h day of December, 1890, at 12 o'clock, noon, stand- 
ard time, I will sell at May port,, Fla„ for cash, to the 
highest bidder, the wreckage from the bark "Neva," 
consisting of about 35 cords (more or less) of logwood. 
The logwood is apparently in good condition. It is in 
sticks from 4 to 5% feet long, and from 3 inches to 20 
inches in diameter. The wood must be removed within 
80 days from sale, and until removed will be at owner's 
risk. For further information apply to this office. 

W. M. BLACK, Captavn, Corps of Engineers, U.S.A. 



The Premier 




JXSW lOIlK UJrJTiLAt ajl r£AUL BTHKIIT. 



Is the best in market 

It is simple in construction. 

Plates or Films are used. 
The shutter is always set. 

Price $18. 

Send for our Catalogue. 

Rochester Optical Co., 

Rochester, N. Y. 

CAN BE MADE Manufacturing Rub- 
ber Stamps. Send for price of Outfits 
to J. F. W. DORMAN & CO., 217 E. 
German 8t.. Baltimore, Md., U.S.A. 

Jhe ft ci entitle fl merican 
"publications for T89T 

The prices of the different publications in the United 
States, Canada, and Mexico are as follows . 

RATES BY MAIL. 
The Scientific American (weekly oneyear . $3.00 
The Scientific American Supplement (weekly), one 

year 5.00 

The Scientific American, Spanish Edition (monthly) 

one year 3.00 

The Scientific American, Architects and Builders 

Edition (monthly), one year 2.50 

COMBINED RATES. 
The Scientific American and Supplement, . . $7.00 
The Scientific American and Architects and Build- 
ers Kdition . 6.00 

The Scientific American, Supplement, and Archi- 
tects and Builders Edition 9.00 

Proportionate Rates for Six Months. 
This Includes postage, wmch we pay. Remit by postal 
Or express money order, or draft to order ol 

MUNN Ac CO., 361 Broadway, New York. 



© 1 890 SCIENTIFIC AMERICAN, INC. 



Scientific ^mttxtm* 



[December 20, 1890. 



'Hftctoertisemenf*. 



Inside Page, each insertion - - - - 75 cents a line 
Back Page, each insertion - - - - $1.00 a line* 
The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 




This handle will hold Files of every shape and size, 
and will hold them perfectly. It is made of malleable 
iron, and is five inches long. 

We will send one by mail, prepaid, on receipt of Fif- 
teen cents. 

Millers Falls Go. 

93 Reade Street, New York. 



COMPTOMETER 



<TRADE MASK J 

Solved rapidly and accurately 
by using the Comptometer. 
Saves 40 per cent, of time. 
Entire relief from mental 
strain. Adapted to all com- 
mercial and scientific compu- 
tations. Send for circular. 



FELT & TARRANT MFG. CO., 52-56 Illinois St., Chicago. 




STEEL* BELT* LACING 

For Leather, Cotton, and Rubber Belting. 
The BRISTOL*' MFG. CO., Waterbury, Conn. 



"Improvement the order of the age." 

THE SMITH PREMIER TYPEWRITER 




Important Improvements. 

All the Essential Features greatly perfected. 
The Most Durable in Alignment. 

Easiest Running and Most Silent. 
All type cleaned in 10 seconds without soiling the hands. 

The Smith Premier Typewriter Co., Syracuse, N. Y-, U- S. A. 
Send for Catalogue. 



JAMES LEFFEL WATER WHEELS 

BUILT BY THE 

JAMES LEFFEL & CO. 

UPRIGHT AND HORIZONTAL, 

FOR 

Electric, Mining, and Manufacturing 

FXjANTS. 

Easy working gates. High percentage and even speed at 
full and part capacity. Equally adapted to high and low 
heads. Large number of sizes and styles. Send for descrip- 
tive pamphlet to 

the JAMES LEFFEL & CO. 



rEHaaaraflpe i 



,„ ............ •t.CALDWELl&C5 

N° 217 E. Main St. Louisville Ky. 




ICOLTON'S PATENT FILE CLEANER 

Steel Back and Frame. 
COI/1'ON'S PATENT TOOL HOLDERS 

of Coppered Steel Wire. 

MuNGER-COLTON MFG. CO, CHICAGO, ILL. 




QENUINE 



FLAX 
IBER-WARE 



Water, Dairy, and Chamber Pails, 
Wash Basins, Spittoons, Slop Jars 
Mats, etc., decorated and plain, 
white and colored. Made only by 
this Company, and bearing its 
trade mark. Will best of any- 
thing suit your tastes. Ask your 
dealer for it. 



UfflDlflllG II fill CI © and Experimental 
VfUnMHO IflUUtLO Work. Also nianuf. 
of Standard Pyrometers for blast furnaces, oil stills, 
superheated steam, etc. Aug. Zaubitz, 48 Centre St., N. Y 



Gates Cornish Rolls Pulverizer 

Simple, Durable, Compact, Dustless, 
and a finished product direct 
from the machines. 
The best Ore Granulator for leach- 
ing and concentration. 

MANUFACTURE ALSO 

Gates Rock and Ore Breakers 

Address for Catalogues 
GATES IRON YVOKK>. 

50 C So. Clinton St., Chicago. 

215 Franklin St., Boston, Mass. 

44 Dey St., New York. 




NEW KODAKS 

" You press the button, 
we do the rest." 

Seven New 
Styles and 

Sizes 

ALL LOADED WITH 

Transparent 
Films. 

For sale by all Photo. Stock Dealers. 

THE EASTMAN COMPANY, 

Send for Catalogue. ROCHESTER, N. Y. 





DETROIT 




SPRINGFIELD, 
OHIO. 



or 110 LIBERTY ST. 
NEW YORK CITY. 



A Uf C Wanted 60.000 Sawyers O Jk HI M 
^•#*wwOand Lumbermen toOHVf Q 

A send us their full address for a copy of Em- ~ 
erson's |»~ Book of SA WS, new 1890 edi- A 
tion. We are first to introduce Natural ■^•j 
■ GAS for heating and tempering Saws with. 



WiiAS tor heating and tempering saws withm»* 
wonderful effect upon improving their qual- W 
ity and toughness, enabling us to reduce w w 
Address EMERSON. SMITH O 
(lad.), Beaver Falls, Pa. O 



S prices. 
<fc CO. 



SIP 




Catalogue free. Address Typewriter Department, 
1>01'£ MFG. CO., Boston, New York, Chicago. 



JENKINS STANDARD PACKING! 

JENKINS BROS., 71John St., N. Y.; 106 Milk St., 
Boston.; 21 North 6th St., Phila.; 54 Dearborn St., Chicago 




m^\ E of K E *w 



Levels, Transits, Surveyors' 
Compasses, Pocket and Pris- 
matic Compasses, Hand Lev- 
els, Angle Mirrors, Planime- 
ters. Pantographs, Engineers' 
Slide Rules, Leveling Rods, 
Poles, Chains, etc. 
Catalogue on application. 




Victor Bicycles! 




f or pleasure, business, recrea- 
tion, and for anything you 
could use a bicycle for. 
VICTORS ARE BEST! 

Send for catalogue. 

Overman Wheel Co., Makers, 

Chicopee Falls, Mass. 



A FIRM WHO WILL SPEND $300,000 IN 

/m Advertising during the year 1891, would purchase 
any worthy or novel mode of advertising that is already 
or could be patented. Address 

POST OFFICE, Drawer 10, Louisville, Ky. 




SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the Scientific 
American Supplement can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 



Otis Electric Elevator 

for Private Residences, Hospit- 
als, Small Office Buildings, Stores 
etc. Safe, simple (no Engineer 
required). Running expenses 
very light. Also manufactur- 
ers of the Standard Hydrau- 
lic Passenger and Freight, 
Steam and Belt Elevators. 
Otis Brothers & Co., 
38 Piirk Row, New York 




FOOT POWER LATHES 

Are you looking for a foot-power, metal-turning, screw-cutting 

lathe? If so, you certainly want the best tool your money can 

buy, for however it may be in regard to other goods, it is 

indisputably true of machinery and tools that the '* best 

is none too good." We can give you the best foot-power 

lathe ever made, either in this country or in 

Europe. This is a strong statement, and we are 

fully prepared to. substantiate it. 

Our lathes are superior to all others in ele- 
gance of design, workmanship, and finish. 
More than this, they are COMPLETE tools. We 
can furnish you a lathe having back gear, reverse feed for right or 
left hand threads, hollow spindle and other indispensable features 
which you will not find in cheaper grade tools. Added to afl this, our 
velocipede foot-power is incomparably the best ever applied to a 
foot lathe. 
We make these lathes in different sizes, from 9 to 13 inches swing and taking between centers from 25 to 69 inches. 
In price they range from $70 to $200, and their high quality taken into consideration, are the cheapest lathes on 
the market. We shall be pleased to mail to any address our complete catalogue and price list, which fully- de- 
scribes these lathes, as well as a large number of other machines which we manufacture. 

Wj; & JOHN BARNES CO., 99 Ruby St.,Rockford,Ill. 




WANTED 



To sell remaining State and 
Territorial rights in my Fam- 
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Uf A MTrn— An expert patent right seller. Havea 
WW MH I CU big thing for such. No patent agencies 
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HUTTON, M,D., Post Surgeon, 

Fort Mojave, Arizona. 



SURE GRIP 

Steel Tackle Blocks 

Will hold load at any point without 

fastening the rope. 
Half the Cost of hoisting saved to Machin- 
ists, Builders, Contractors, and othtiid. 

Write for catalogue. 

Fulton Iron & Engine Wks. 

Kst,1852. '#1 Brush St., Detroit, Mich. 
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THE COPYING PAD.— HOW TO MAKE 

and how to use; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniline ink 
by which the copies are made; how to apply the written 
letter to the pad ; how to takeoff copies of the letter. 
Contained in Scientific American supplement. No. 
43*. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 



OHANDLER & TAYLOR COS 

,Self-Oontaineo STEAM ■»-«■'"»■»■»-'» 




ENGINES 



12 to 80 H. P. 
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The Pelton Water Wheel 

Gives the Highest Efficiency of any Wheel 
in the World. Over 1,000 in use. 

Affords the most simple and reliable power for all min- 
ing and manufacturing machinery. Adapted to heads 
running from 20 up to 2,000 or more feet. From 20 to 30 
per cent, betterresults guaranteed than can be produced 
from any wheel in the country. 

ELECTRIC TRANSMISSION. 

The advantages the Pelton Wheel affords in the way 
of a uniform and reliable power, close regulation, and 
the facility of adaptation to varying conditions of speed 
and pressure, have brought it into special prominence 
and extensive use for this class of work. AH applica- 
tions should state amount and head of water, power re- 
quired, and for what purpose, with approximate length 
of pipe line, Send for catalogue, 

THE PELTON WATER WHEEL CO. 

121-123 Main St., San Francisco, Cal., U.S.A. 
PELTON WATER MOTORS 
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The Motor of 19th Century 

Can be used Any Place, to do Any 
Work, , and by Any One. No Boiler! 
No Fire! No Steam! No Ashes! 
No Gauges! No Engineer! A per- 
fectly safe Motor for all places and 
purposes. Cost of operation about one 
cent an hour to each indicated horse 
power. For circulars, etc., address 

Charter Gas Engine Co. 

O. Box 148. Sterling, 111. 
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PUMPSf 
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Manufacturi/ng Plants. 
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Saving Devices. Con- 
tracts written with full 
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Warehouse, 60 Barclay Street, New York. 
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This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
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1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
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thereof, and liable to suit therefor. 
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